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ABSTRACT
The main purpose of this research is to enable EPIC to simulate the 
effect of subsurface drainage systems on water budget components, 
sediment loss and the crop yield. To accomplish the stated purpose, 
four steps were taken: (1) the accuracy of the original EPIC in
simulating sediment loss, crop yield and surface runoff volume for a 
non-subsurface drained plot was determined, (2) the hydrology section 
time step simulation was changed from daily to hourly and a subsurface 
drainage subprogram was incorporated into the model, (3) the accuracy of 
the modified model in simulating surface runoff volume, sediment loss, 
crop yield and water table fluctuations for a non-subsurface drained 
plot was determined, and (A) the accuracy of the model in predicting 
surface runoff volume, subsurface drained volume, water table 
fluctuations, sediment loss and crop yield for a subsurface drained plot 
was determined.
Evaluating the performance of the original EPIC and the modified EPIC 
(EPIC-WT) on a non-subsurface drained plot showed that the accuracy of 
the EPIC-WT in simulating surface runoff volume, sediment loss and crop
I
yield was good and comparable to the accuracy of the original EPIC. 
Also, EPIC-WT was tested on a subsurface drained plot, and the values 
of surface runoff volume, subsurface drained volume, sediment loss and 




Statement of the Problem
After 1970, public interest in soil erosion control increased due to 
the uncertainty about crop productivity (Williams et al., 1983a).
Because soil erosion depletes soil productivity, an understanding of the 
relationship between soil erosion and soil productivity is critical in 
selecting management strategies for maximizing and sustaining crop 
production over the long term.
The availability of the computational power of mainframes and 
personal computers has increased significantly the use of 
erosion/productivity models throughout the United States in recent 
years (Bingner, 1988). These models were developed to enable 
researchers to study the complex systems involved in soil erosion and 
crop yield.
EPIC (Erosion Productivity Index Calculator) model was developed by a 
team of scientists with the U.S. Department of Agriculture's 
Agriculture Research Service (Williams et al., 1983a). It is capable of 
simulating hydrologic events for small watershed over hundreds of years. 
It operates on a daily time step. EPIC is composed of physically based 
components that can be divided into 9 major components: hydrology,
weather, erosion, nutrients, plant growth, soil temperature, tillage, 
economics, and plant environment.
The EPIC model has been tested at more than 150 locations in the 
United States and has produced reasonable results (Williams et al., 
1983b). However, its application is restricted to areas where high
2watertables are not a hindrance to crop productivity, and thus 
subsurface drainage systems are not used or required. If a 
scientifically based subsurface drainage method is incorporated into 
EPIC, the model can be applied for management and planning purposes in 
areas with high watertables like the Lower Mississippi Valley.
OBJECTIVES
1. Determine the accuracy of the original EPIC model in simulating 
sediment loss, crop yields, and surface runoff for an alluvial soil 
in a warm, humid climate.
2. Modify EPIC's hydrology section time step simulation from daily to 
hourly, and incorporate a subsurface drainage subprogram into the 
model.
3. Determine the accuracy of the modified model (EPIC-WT) in predicting 
sediment loss, crop yield, drained volume, and watertable 
fluctuations for an alluvial soil in a warm, humid climate.
General Procedure for Accomplishing 
the Objectives
OBJECTIVE 1;
The original EPIC model will be applied to a non-subsurface drained 
1.5 ha watershed, located at 30.37°N latitude with land gradient of
0.1%. The average rainfall and evapotranspiration are 1400 and 1000 mm, 
respectively. Weather, crop, tillage and soil parameters are required 
as inputs. The weather data includes daily maximum and minimum air 
temperatures, precipitation, and solar radiation.
3Comparison analysis between observed and simulated sediment loss, 
crop yields, and surface runoff will be conducted for a 7 year simulated 
period.
OBJECTIVE 2:
To change the components of the hydrology section time step from 
daily to hourly, the following measures will be taken:
a. The present runoff subprogram will be replaced by one, which is a 
modified version of the SCS Curve Number Method (SCS, 1972). This 
new model simulates runoff volume and peak discharge using an hourly 
time step.
b. The daily calculated potential evapotranspiration will be distributed 
on an hourly basis from 6:00 a.m. to 6:00 p.m. using 1/2 Sine wave 
function. Here, it is assumed that evapotranspiration will take 
place only during daylight hours.
c. The equations used in the present percolation and lateral subsurface 
flow subprogram will be modified by changing the time step used (DT) 
from 24 hours to 1 hour.
d. The present watertable subprogram will be replaced by a more 
sensitive one, that responds faster to the rapid changes in the 
hydrological conditions.
The subsurface drainage subprogram will be capable of calculating the 
following: (1) the volume of the soil-water drained by the system, and 
(2) the change of the watertable level due to the volume drained from 
the soil profile.
To calculate the volume drained, the subprogram will use the 
Hooghoudt's steady state equation (Skaggs, 1980a). T h e  d r o p  in 
watertable is found by using a drainage volume-watertable depth 
relationship. This relationship is calculated from soil water 
desorption characteristics data as described by Skaggs (1980b).
OBJECTIVE 3;
To evaluate the performance of EPIC-WT, the following steps will be 
taken:
a. The EPIC-WT model will be applied to the non-subsurface drained plot 
(described in objective 1) to evaluate its accuracy in predicting 
sediment loss, surface runoff volume, crop yield, and watertable 
fluctuations.
b. The EPIC-WT model will be applied to a subsurface drained plot to 
evaluate its accuracy in predicting sediment loss, surface and 
subsurface drained volume, crop yield, and watertable fluctuations.
c. The performance of the EPIC-WT model in simulating surface runoff 
volume, subsurface drained volume and watertable fluctuations will be 
compared with the performance of another water management simulation 
model (DRAINMOD) in predicting the mentioned parameters.
CHAPTER II 
REVIEW OF LITERATURE
Description o£ the EPIC Model 
In 1981, Dr. Jimmy Williams and a team of scientists from various ARS 
locations throughout the United States met to begin the developent of 
the model EPIC. This model was to be used to address several specific 
tasks (Putman, 1988):
1. To analyze the effects of alternative management and conservation 
systems on the "resource base's productivity" over the next 100 
years,
2. To estimate the change in production costs for the alternative 
managements and conservation systems analyzed,
3. To evaluate the economics of crop rotation systems, conservative 
tillage practices, and alternative structural conservation practices 
for reducing erosion, and
4. To provide data on resource productivity, erosion rates, the 
impact of erosion on productivity, and fertility.
EPIC can be divided into 9 components: hydrology, weather, erosion, 
nutrients, plant growth, soil temperature, tillage, plant environment 
control, and economics. This chapter provides a brief description of 
each of these components; however, for details, one needs to refer to 
chapter 2 of the EPIC manual (Williams et al., 1988).
5
6A) Hydrology
The hydrology component is divided into the following models: surface
runoff, evapotranspiration, percolation, lateral subsurface flow, water
table dynamics, and snow melt.
1. Surface runoff model : The function of this model is to calculate the 
surface runoff volume and peak discharge rates, given daily rainfall 
amounts. The surface runoff volume is estimated using a modification 
of the Soil Conservation Service (SCS) curve number method (SCS, 
1972). The peak discharge rates are estimated using a modification 
of the Rational formula.
2. Percolation model : This model uses a storage routing technique to 
simulate flow through soil layers. The flow from a soil layer occurs 
when the soil water content of that layer exceeds field capacity. 
The water drains from the layer until the water content reaches the 
layer field capacity.
3. Lateral subsurface model : This model calculates the lateral
subsurface flow simultaneously with percolation. Each 4 mm slug is
given the opportunity to percolate first, and then the remainder is
«
subjected to the lateral flow function. Thus, lateral flow occurs 
when the storage in any layer exceeds field capacity after 
percolation.
4. Evapotranspiration model : This section of the hydrology component 
simulates the potential evapotranspiration, as well as, the 
evapotranspiration. The potential evapotranspiration can be 
calculated using one of the 2 options available : the Priestly-Taylor 
method (1972), and the Penman method (1948). The evapotranspiration
7is calculated using Ritchie's method (1972), where soil and plant 
evaporation are computed separately.
5. Water table dynamics model : The water table height is simulated by 
driving the water table up and down between input values of maximum 
and minimum depth from the surface. The change of the water table is 
a function of rainfall, runoff and potential evapotranspiration for 
the previous 30 days.
6. Snow melt model : This model uses a method similar to the one in the 
CREAMS model (Knisel, 1980), where, if snow exists, it is melted on 
days when maximum temperature is higher than 0 degrees celsius.
B) Weather
The weather component includes A models : precipitation, air
temperature and solar radiation, wind, and relative humidity. If daily 
precipitation, air temperature, solar radiation, and relative humidity 
data are available they can be input directly.
1. Precipitation model ! To simulate the daily precipitation this model 
uses the method developed by Nicks (1974), which is a first order 
Markov-chain model.
2. Air temperature and solar radiation model s This model uses a method 
developed by Richardson (1981), where the daily maximum and minimum 
temperature and the solar radiation are generated from a multivariate 
normal distribution. Details of the multivariate model are 
described in Richardson's paper.
3. Wind model : This model uses a method developed by Richardson and 
Wright to calculate the average daily velocity and the daily wind 
direction.
8The average daily wind velocity is generated from a 2 parameter 
gamma distribution. The wind direction is generated from an 
empirical distribution specific for each location. This empirical 
distribution is the cumulative probability distribution of wind 
direction. The wind direction is expressed as radians from North in 
a clockwise direction.
4. Relative humidity model : The daily average relative humidity is
calculated from the monthly average relative humidity using a 
triangular distribution.
C) Soil Erosion
The soil erosion component has the capability to simulate sediment
loss created by 2 phenomena, water and wind.
1. Water erosion model : This type of erosion is caused by 2 factors, 
rainfall/runoff and irrigation. To simulate erosion caused by 
rainfall/runoff, the model provides the option of using one of 3 
methods available: USLE (Wischmier and Smith, 1978), MUSLE (Williams, 
1975), and Onstad-Foster modification of the USLE (Onstad and Foster, 
1975). If irrigation is applied, the model uses the MUSLE method to 
simulate the erosion due to irrigation.
2. Wind erosion model : the erosion caused by wind is simulated using
the Manhattan Kansas wind erosion equation (Woodruff and Siddowy, 
1965) modified by Cole et al. (1982).
D) Nutrients
The function of this component is to simulate the changes of the soil
content of 2 nutrients, Nitrogen (N), and Phosphorous (P).
91. Nitrogen model : The changes in Nitrogen content in the soil is 
simulated by calculating the Nitrate loss in surface runoff, Nitrate 
loss by leaching, Nitrate transport by sediment loss, N 
mineralization, N crop uptake, N fixation, and the N contribution 
from rainfall.
2. Phosphorous model : The changes in Phosphorous content in the soil is 
found by calculating the soluble P loss in surface runoff, P 
transport by sediment loss, P mineralization, P immobilization, 
mineral P cycling, and the crop uptake of P.
E) Plant Growth
EPIC can simulate the growth of 24 types of crop. The simulation is 
accomplished using a single model containing parameters that are unique 
for every crop.
The potential crop growth is simulated daily, then it is constrained 
by the minimum of the following stress factors: water, Nitrogen,
Phosphorous, temperature and aeration. The root growth of the crop is 
constrained by the minimum of the following 3 factors: the soil
strength, soil temperature, and soil aluminum toxicity.
F) Soil Temperature
This component simulates the daily average soil layer for use in 
nutrient cycling and hydrology. The soil temperature is taken as a 
function of soil surface temperature, depth, and a lag coefficient.
G) Tillage
The function of the tillage component includes mixing of nutrients 
and crop residues within the plot depth, simulating the change in soil 
bulk density, converting standing residues to flat residues, and
10
calculating ridge height and surface roughness.
H) Plant Environmental Control
This component provides the user the option to simulate the effect of
the following mechanisms: applications of irrigation, fertilizer, lime,
pesticide, as well as, the existence of subsurface drainage.
1. Irrigation : This model includes 2 types of irrigation methods:
the sprinkler or the furrow irrigation. Also, the model gives the 
user the option to specify the rate of application, or to let the 
model decide on the rate automatically.
2. Fertilizing : As in the irrigation model, the fertilizing model 
provides 2 options for application of N and P nutrients: the dates, 
rates and depths can be specified by the user, or they can be decided 
by the program automatically.
3. Liming : This model simulates the use of lime to raise soil pH to 
near optimum levels, and/or to neutralize toxic levels of aluminum. 
The methods used in this section are described by Sharpley et al . 
(1985).
A. Pesticides : The pesticides model adjusts the crop yield due to the 
effect of 3 pests (weeds,plant diseases, and insects). The effect of 
those three pests is expressed by a factor.
5. Subsurface Drainage : A modification of the lateral subsurface flow 
is used to simulate the subsurface drainage system. The simulation 
is accomplished by specifying the soil layer containing the system, 




This component is designed to keep track of the costs of producing 
and marketing the crop grown. The costs are divided into 2 groups : the 
ones that vary with management and yield, and the ones that do not. 
While machine operation and tillage costs are assumed to be independent 
of yield and are input in the tillage file, seed costs, seeding rates 
and crop prices are considered dependent of yield and management and 
are input in the crop parameter file.
RELATED RESEARCH
Jones et al. (1985) tested the nutrient components of EPIC on corn- 
wheat-oats rotation at Colby Kansas and reported that EPIC simulation of 
changes in topsoil (15 cm) organic C, total N, and organic P are 
similar to measured values. Also, they noted that the nutrients 
components of the model were sensitive to soil erosion, and that the 
validation of those components required good estimates of long-term 
erosion rates.
Smith et al. (1984) used the Modified Universal Soil Loss Equation 
(MUSLE) to simulate the amounts of sediment loss per runoff event from 
grassland watersheds in Texas and Oklahoma and found that the prediction 
of mean sediment yields and perspective standard deviations were 
satisfactory in the case of the continuous grassland watersheds.
Johnson et al. (1985) tested the MUSLE on over 1200 runoff-sediment 
yield events from four Reynolds Creek Experimental Watershed sagebrush 
rangeland areas in Idaho. They found that, generally, MUSLE 
underpredicted sediment yields for the largest storm events and
12
overpredicted for the smaller events.
Steiner et al. (1987) evaluated EPIC components that simulate 
evapotranspiration (ET), runoff, soil water, and crop yield at 
Bushland, Texas, where wheat and sorghum were grown on clay loam soil. 
They reported that: EPIC tended to underpredict high values of water 
balance components and overpredict low values, EPIC was generally 
satisfactory in predicting the water balance over long periods of time, 
satisfactory yield prediction required calibration to the location, and 
prediction of yield or water balance for specific fields and specific 
years is not recommended.
CHAPTER III
INPUT DATA AND WATERSHED DESCRIPTION 
Introduction
This chapter will provide a brief description on the various sections 
of the input data; however, detailed information can be found in volume 
II of the EPIC user manual (Williams, 1987). Also, this chapter will 
present a detailed description of the additional data required to run 
the modified model, and detail description of the research site and 
methods used to collect the data.
Original EPIC Input Data Description
The input data needed to run the original EPIC can be divided into 11 
sections. Certain data are optional, i.e. can be input if available or 
can be calculated by the model; other data are required.
1. Title
The first 3 lines are used to describe the dataset or to identify the 
characteristics of the project.
2. Program Control Codes
This section is used to identify the number of years of simulation, 
the number of crops grown, and the frequency of the desired output 
(daily, monthly, or yearly). Also, the user needs to specify if the 
weather data is to be input or generated.
Other codes to be identified in this section are: the soil
weathering, the use of irrigation, drainage system and furrow diking, as 
well as the application of liming and fertilizers.
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3. Output Solution Options
In this section, the user can specify the variables desired to be 
output. The program provides results for accumulated and averaged 
values for the variables chosen.
4. General Data
The first part of this section is used to provide the following 
characteristics of the research site: surface area, slope, length,
latitude, surface roughness, and elevation of the watershed.
While in section 2 of the input data, the user was to decide on 
whether or not the plant environmental control options (irrigation, 
fertilizer, liming and drainage) are to be used, it is in the second 
part of this section that the conditions to trigger the operation of 
those options are to be specified.
Also, the maximum and minimum possible watertable depths, as well as, 
the initial watertable at the start of the simulation, are to be 
specified in this section.
5. Water Erosion Data
The water erosion model requires the user to specify the watershed 
slope length, slope steepness, and the erosion control practice. In 
addition, the user needs to select the equation to be used when 
simulating the sediment loss (3 options are available).
6. Economic Data
The cost of irrigation water, lime, fertilizers, pesticides and 
herbicides are specified in this section.
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7. Weather Data
The weather data includes the 10 year frequency for 0.5 and 6 hour 
rainfall, the average monthly maximum and minimum temperatures and their 
standard deviations, the average and standard deviation of monthly 
precipitation, the average number of rainy days, and the probability of 
wet day after wet day, and wet day after dry day.
Also, the average monthly solar radiation and relative humidity are 
to be specified in this section.
8. Wind Erosion Data
To simulate the soil erosion caused by wind, the following parameters 
need to be specified: field length and width, the standing dead crop 
residue, the average monthly wind velocity, the monthly % wind 
direction (for 16 directions), and the standard deviation of the wind 
velocity.
9. Soil Data
In this section, the user needs to specify the number of soil layers. 
Also, for each layer, the depth, density, wilting point, field capacity, 
sand and silt content, organic N and P concentration, cation exchange 
capacity, PH in water, % of calcium carbonate, and saturated hydraulic
conductivity are to be input, as well as the coarse fragment content,
crop residue, and soil albedo.
10. Irrigation Fertilizer and Tillage Schedule
While the irrigation schedule requires the user to input the dates 
and the amounts of water applied, the fertilizer schedule needs the 
dates, the amounts and the depths of the applications of nitrogen and 
phosphorous to the crops.
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11. Daily Weather Data
If the daily weather data are to be input, the following parameters 
are needed: maximum and minimum temperature, relative humidity, solar 
radiation, and amount of precipitation.
Modified EPIC Input Data Description
In addition to the input data described above, the modified model 
requires the following 3 data files: (1) HOURLY.IN, (2) STORM.IN, and 
(3) DRAIN.IN.
HOURLY.IN
This file includes the values of the hourly precipitation. Each day 
requires 2 lines of data, with every line having 12 hours of 
precipitation. The format used here is 'F5.1', and the hourly 
precipitation is in mm.
If all the values in a line of data are zeros, only 1 zero at the 
beginning of the line is required. An example of the HOURLY.IN format 
is presented in Table 1.
STORM.IN
This input file is created by the program STORM.FOR. STORM.IN 
provides information needed by the model to simulate surface runoff, and 
it includes the following parameters:
NSTORM : number of storms on a rainy day,
NHS : length of each storm in hours, and
ITSTO : the time of the day when the storm started.
It is important to mention that the start of a new storm is considered 
after 6 hours without rainfall. Also if a storm started on a previous
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night, this storm will not be included in today's NSTORM value. Table 2 
includes the values of NSTORM, NHS and ITSTO for the daily precipitation 
shown in Table 1. Note that for day 47, NSTORM value is 0 and there was 
no values presented for NHS and ITSTO.
DRAIN.IN
This file provides information used to adjust the hourly
evapotranspiration and to calculate parameters required to simulate the 
drained volumes. DRAIN.IN includes:
POEF : monthly factors used to adjust the hourly plant transpiration,
SOEF : monthly factors used to adjust the hourly soil evaporation,
The POEF and SOEF can be calculated as follow:
1. Set SOEF and POEF monthly values to 1 and run EPIC-WT,
For the simulation testing period, calculate the average monthly
observed and simulated soil evaporation and plant transpiration 
values.
2. SOEF(MO) = the ratio of observed average soil evaporation for month 
MO divided by the simulated average soil evaporation for month MO.
3. POEF(MO) = the ratio of observed average plant transpiration for 
month MO divided by the simulated average plant transpiration for 
month MO.
DRAITR : code to indicate the existence of subsurface drainage.
If DRAITR = 0 ==> no subsurface drainage is used 
If DRAITR > 0 ==> subsurface drainage is used.
If DRAITR > 0, the following parameters are required:
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Table 1 - Hourly Precipitation for Days 44-48 (1981) at Benhur 











Table 2 - STORM.IN File Representing the Data
shown in Table 1
1 NSTORM .. day 45
10 18 NHS & ITSTO .. day 45
1 NSTORM .. day 46
6 22 NHS & ITSTO .. day 46
0 NSTORM .. day 47
Note: For days where no precipitation occurred, 
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SPACE : lateral spacing of the drain tubes (m),
DIMP : depth from the drains to the impermeable layer (m),
EFFR : effective radius of the drains (m),
DDISC : drainage capacity (m/day),
DIA : actual drain tube diameter (m), and
GDP : actual depth from the soil surface to the center line of
the drains (m).
Detail description of effective radius and drainage capacity is 
presented in chapter V (Subsurface Drainage Model section). 
Copies of the input data files and related programs are presented 
in Appendix B, P and R.
Watershed Description
A 3 ha alluvial soil site in the lower Mississippi Valley near 
Baton Rouge Louisiana, was selected for this experiment. The soil is 
described as Commerce clay loam formed in alluvial deposits. The soil 
profile includes 3 layers, with the surface layer being predominantly 
clay loam in texture and reaching 40 cm in depth. For depths from 40 to 
85 cm, the texture ranges from silt loam to clay loam or silty clay loam 
(Fouss et al., 1987). For depths below 85 cm, the color is
predominantly gray ( Dance et al., 1968).
The field was partitioned into 2 plots, each 200 m long and 78 m 
wide. Earth dikes at least 0.3 m high were constructed around the plots 
to define the plot boundaries and to insure that runoff passed through 
an H-flume where it could be measured and sampled. One plot was surface 
drained and contained subsurface drainage tubing 1 m deep, spaced 20 m
20
apart, and installed on a grade of 0.1 %. The second plot was surface 
drained only and had a land slope of 0.1 %.
The climate in this area is considered semi-tropical with annual 
average temperature and relative humidity of 19.8 degrees Celsius and 
73%, respectively. The relative humidity is 80% or greater about one- 
half of the time (Dance et al., 1968)
Rainfall was measured with a weighing-type recording rain gage. 
Surface runoff was measured with an H-flume and FW-1 water stage 
recorder, and was sampled at 20 minute intervals with an automatic water 
sampler installed at the flume. The samples were analyzed in the 
laboratory for sediment content and sediment loads were calculated for 
each storm. The drain outflow was collected in 1.2 X 1.2 X 3 m sumps 
and discharged into a surface runoff ditch with electric pumps (Bengtson 
et al., 1987). The watertable depth was measured in a vertical
perforated pipe with float connected to an FW-1 stage type recorder.
Silage corn was grown on these plots using conventional tillage 
practices for the area. This includes a sequence of disc, harrow, and 
planting in the up and down slope direction in April. The plots were 
fertilized at planting with 217, 38 and 76 Kg/ha of nitrogen,
phosphorus, and potassium, respectively. The corn was cultivated once 
each year in May for weed control, and was harvested for silage in July. 
Weeds were abundant and furnished cover against rainfall impact from 
harvest until first frost. It is important to mention that to simulate 
the weed cover following silage corn harvest, the model grows pasture 
between the harvest day and the planting day of the corn. For 1981, the 
program did not simulate crop cover until the planting date of corn.
CHAPTER IV 
EVALUATION OF THE ORIGINAL EPIC
Data collected from non-subsurface drained plot was used to evaluate 
the performance of the original EPIC in simulating three parameters: (1) 
surface runoff volume, (2) sediment loss, and (3) crop yield.
1. Surface Runoff
The monthly values of observed (Qo) and simulated (Qs) surface runoff 
volume are presented in table 26 (Appendix C). Also, the annual values 
of the surface runoff volume, Qoa and Qsa, are shown in table 3. The 
total simulated runoff volume for the 7-year period was 21 % greater 
than the observed runoff. In general, agreement between Qoa and Qsa was 
good for 1983, 1985, 1986 and 1987 where the difference between the two 
values did not exceed 15 %. For years 1981, 1982 and 1984 the model 
overestimated the runoff volume by 96 %, 67 % and 44 %, respectively.
The monthly data were fitted to a simple linear regression model 
(Statistical Analysis System, SAS, program) with the simulated runoff as 
the dependent variable and the observed runoff as the independent 
variable. All statistical tests were carried out for a significance 
level of 0.05. The regression gave the following relationship:
Qs = 1.17 + 0.91 Qo ..................................  (1)
r = 0.90
The relationship between the monthly observed and simulated runoff is 
shown in Figure 1. The ANOVA test (Table 34, Appendix F) demonstrated 
that a significant linear relationship existed between the
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TABLE 3 - SIMULATED AND OBSERVED ANNUAL RUNOFF FOR THE PLOT
WITH NO SUBSURFACE DRAINAGE (ORIGINAL EPIC).
YEAR OBSERVED SIMULATED % DIFFERENCE
(CM) (CM)
1981 11.04 21.64 + 96
1982 36.82 61.67 + 67
1983 77.80 82.25 + 6
1984 20.80 30.04 + 44
1985 45.72 52.65 + 15
1986 46.96 47.33 + 1
1987 67.47 75.30 + 12
























F igu re  1 — R e la t io n sh ip  b e tw e e n  O b s e rv e d  a n d  S im u la t e d  S u r f a c e  R u n o ff  V o lu m e ,  
EPIC.
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and observed simulated monthly runoff. However, a t-test showed that 
the slope and intercept of the regression line (Equation 1) were 
significantly different from 1 and 0, respectively. For a more detailed 
analysis, the monthly observed and simulated runoff, together with their 
corresponding monthly rainfall volume, were ranked with rainfall in 
ascending order. The ranking of the data demonstrated that the model 
overestimates the runoff volume during relatively dry months (rainfall < 
10 cm), and generally underestimates the runoff volume for wet months 
(rainfall > 20 cm).
2. Sediment Loss
The model provides 3 methods to simulate the sediment loss: the
universal soil loss equation (USLE), the modified universal soil loss 
equation (MUSLE), and the Onstad-Foster equation (AOF). Comparisons 
between observed values and values of sediment loss simulated by the 
model for each of the 3 methods was conducted.
The monthly values of the observed sediment loss (OSL) and the values 
of the sediment loss simulated by each of the 3 methods (USLE, MUSLE and
i
AOF) are presented in Table 27 (Appendix C). The observed and 
simulated annual values are shown in table 4. The total observed 
sediment loss for the 7-year period (1981-1987) was greater than the 
total value simulated by the USLE (25 %), by the MUSLE (64 %), and by 
the AOF (29 %). In general, the USLE provided better total estimates 
than the other two methods.
Regression analyses were conducted between simulated (for every 
method) and observed sediment loss on monthly and annual basis. The
TABLE 4 - SIMULATED AND OBSERVED ANNUAL SEDIMENT LOSS FOR THE









1981 0.58 2.15 0.93 1.89
1982 3.58 2.09 0.97 1.76
1983 7.20 6.07 2.68 5.41
1984 2.97 2.60 1.12 2.14
1985 10.01 6.20 2.79 5.39
1986 5.56 4.33 1.42 3.38
1987 8.65 6.80 3.16 6.08
TOTAL 38.55 28.76 13.07 26.05
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TABLE 5 - CHARACTERISTICS OF THE MONTHLY SEDIMENT LOSS FOR THE 
PLOT WITH NO SUBSURFACE DRAINAGE (ORIGINAL EPIC)
STATISTICAL PARAMETERS
VARIABLE # MINIMUM MAXIMUM MEAN STANDARD DEV.
OSL 82 0 3.4640 0.4701 0.7030
USLE 82 0 3.0700 0.3688 0.5448
MUSLE 82 0 0.9200 0.1594 0.2167
AOF 82 0 2.2700 0.3177 0.4478
REGRESSION PARAMETERS
USLE MUSLE AOF
Slope 0.36 0.17 0.32
Intercept 0.21 0.08 0.17
Regression Coef. (R) 0.46 0.55 0.46
Prob, F > 0.0001 0.0001 0.0001
Conclusion: If Prob, F < 0.05, conclude that a significant linear
relationship exists between simulated sediment loss and 
observed sediment loss.
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TABLE 6 - CHARACTERISTICS OF THE ANNUAL SEDIMENT LOSS FOR THE 
PLOT WITH NO SUBSURFACE DRAINAGE (ORIGINAL EPIC)
STATISTICAL PARAMETERS
VARIABLE # MINIMUM MAXIMUM MEAN STANDARD DEV.
OSL 7 0.5840 10.0130 5.5081 3.3527
USLE 7 2.0900 6.8000 4.1086 2.0570
MUSLE 7 0.9300 3.1600 1.8671 0.9682
AOF 7 1.7600 6.0800 3.7214 1.8715
REGRESSION PARAMETERS
USLE MUSLE AOF
Slope 0.57 0.26 0.51
Intercept 1.17 0.41 0.90
Regression Coef. (R) 0.93 0.91 0.92
Prob, F > 0.0022 0.0039 0.0035
Conclusion: If Prob, F < 0.05, conclude that a significant linear
relationship exists between simulated sediment loss and 
observed sediment loss.
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data were fitted to simple linear regression models. The results of 
the regression and statistical analysis for the monthly and annual 
values are summarized in Tables 5 and 6.
The results demonstrated that the model predicts long term sediment 
loss better than short term. The annual data has higher regression 
coefficients and better slope estimates than the monthly data. Among 
the 3 methods, the USLE gave the best predictions.
4. Crop Yield
Values of the simulated and observed crop yield are presented in 
Table 7. In general, there was an agreement between the observed and 
simulated data. The model underestimated the crop yield for 5 of the 
7-year simulation period, and on the average the observed yield was 6 % 
greater than the simulated one.
The crop yield data were fitted to a simple linear regression model 
with the simulated yield (Ys) as the dependent variable and the observed 
yield (Yo) as the independent variable. The values from 1986 were not 
included in the analysis, because it is suspected that the model did not 
simulate the effect of freeze that occured in the early period of the 
growing season, and thus, overpredicted the crop yield. The regression 
gave the following relationship:
Ys = 1.89 + 0.73*Yo .................................  (2)
r = 0.97
The ANOVA test (Table 41, Appendix F) demonstrated that a significant 
linear relationship exists between the observed and simulated Yield. 
Also, t-test showed that the slope and intercept of the regression
29
line (Equation 2) were not significantly different than 1 and 0, 
respectively. The prediction of the mean crop yield was quite 
satisfactory.
TABLE 7 - SIMULATED AND OBSERVED CORN YIELD FOR THE PLOT












THE MODIFIED EPIC (EPIC-WT)
Introduction
The main purpose of this research is to enable EPIC to simulate the 
effect of subsurface drainage systems on the watertable and related 
parameters. To accomplish this, the time step simulation of the water 
budget related models was changed from daily to hourly to improve 
accruracy, and a subsurface drainage routine was added to the program.
To adjust the time step simulation, four submodels are modified: 
Surface runoff, evapotranspiration, percolation, and watertable. While 
the procedures followed by the original evapotranspiration and 
percolation submodels were adjusted and incorporated in the modified 
EPIC, the methods used in the surface runoff and watertable submodels 
were replaced by different ones. The major differences between the 
original and modified EPIC, in the main EPIC programs, are described by 
the two flowcharts presented in figure 2. The complete source code 
changes shown are included in MS-DOS diskette in Appendix R.
Surface Runoff Model
The SCS dimentionless unit hydrograph method (SCS, 1972) was adopted 
to simulate hourly surface runoff volumes and peak discharges. The 
governing equations included in this model are :
2.08*DQ
qp(i) = .......   (3)
Tr
where,
qp(i) = discharge coefficient per unit time DT (mm/sec),
31
32




~X  1 - 1 .
 193 \
NBYR
C alculate Annual 
P aram eters






Begin annual / in p u t  G eneral / C alculate
Simulation /  P aram eters / G eneral Variables
Calculate 
G eneral V ariables
/  O utput /  
/  P a ra m e te rs  /
P re p a re  P aram eters 
For Simulation
©
P re p a re  & O utput 




C a lc u la te  S o il 
E ro s io n
Call EVP21 
C a lc u la te  
E v a p o ra tio n
Call PURK27 
C a lc u la te  
P e rc o la t io n
Call VOLQ 
C a lc u la te  ru n o ff 
V o lu m e  & D is c q a rg e
Call WTBL30 
C a lc u la te  W a te r  T a b le  
F lu c tu a tio n
33
Figure 2(b)
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DQ = Q(i)-Q(i-1), change in depth of runoff per DT (mm),
Tr = time lapse in hours,
DT = 1/3 hour, unit time.
Tr = 0.5*D+Tp   (4)
where,
D = rainfall duration in hours,
Tp = lag time from the centroid of the rainfall to peak flow. 
(L*3.2808)°-8*(S+1)0-7
1900*Y°*5
Tp =      (5)
where,
L = channel length in meters,
Y = channel slope in %,
S = (1000/CN - 10)*25.4, potential infiltration,
CN = Curve number calculated using the same procedure
described in the original surface runoff model.
[R(i)-0.2*S]2
Q (i) = -- R(i) > 0.2*S............ ...................... (6a)
R(i)+0.8*S
Q(i) = 0 R(i) < 0.2*S.. ...................... (6b)
where,
R(i) = R(i-1)+DR, cumulative precipitation from the start of 
the storm to time T(i), in mm,
DR = hourly precipitation divided by three,
Q(i) = runoff volume in mm created by R(i).
The above equations are used in the model to simulate the hydrograph 
of every storm. This hydrograph serves two purposes: (1) to find the
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hourly peak discharges of the storm, and (2) to calculate the hourly 
runoff volumes. The hourly runoff volumes are determined by integrating 
the storm hydrograph curve using the trapezoidal rule (Burdens, 1984).
For a better understanding, the procedure followed in the model to 
simulate the storm hydrograph is demonstrated by the numerical example 
presented in table 8, where: 
line 1: time T(i),
line 2: cumulative rainfall R(i). The hourly rainfall data used in 
this example are presented in table 9, 
line 3: Q(i) values corresponding to R(i) from line 2. The CN value is 
assumed to be 85, 
line 4: DQ values,
line 5: qp(i) values calculated using equation 3. Tr value is assumed 
to be 4.85 for the storm used in this example, 
column 1: time scale T(i),
column 2: T(i)/Tp(i) values,
column 3: q(i)/qp(i) values corresponding to T(i)/Tp(i) from column 2.
The values shown in this column are determined using the SCS
dimensionless unit hydrograph, 
column 4 to 9: hydrograph for each time interval DT. The discharge
rates q(i) are calculated by multiplying q(i)/qp(i) from 
column 3 by the corresponding qp(i) from line 5, 
column 10: hydrograph of the storm. The values in this column are
calculated by superimposing the hydrographs of each time 
interval, i.e. summing the values in each row.
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Table 8 - Calculations Based on the Curve Number Method
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1.33 0.53 0.48 0.10 0.10
1.67 0.57 0.72 0.15 0.40 0.55
2.00 0.80 0.89 0.19 0.49 0.72 1.40
2.33 0.93 0.98 0.21 0.54 0.79 1.13 2.67
2.67 1.07 0.99 0.21 0.54 0.80 1.14 1.44 4.13
3.00 1.20 0.92 0.19 0.51 0.75 1.06 1.33 1.51 -> 5.35 <-
3.33 1.33 0.87 0.18 0.48 0.71 1.00 1.26 1.43 5.06
3.67 1.47 0.69 0.15 0.38 0.56 0.79 1.00 1.13 4.00
4.00 1.60 0.56 0.12 0 31 0 45 0.64 0 81 0.92 3.25
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
















The role of this model is to simulate hourly potential
evapotranspiration (PET) and hourly plant and soil evaporation. The
hourly PET is calculated from daily PET by assuming that the daily
value follows a 1/2 sine wave distribution starting at 6:00 hours and
ending at 18:00 hours. Thus, the PET at hour t is the integral of the
distribution curve within that hour:
EOH(t) = 0.5*EO* risin(k*TT /12)*di 6<t<18   (7a)
i-1
EOH(t) = 0 t<6 or t>18   (7b)
where,
EOH(t) = hourly PET in mm,
t = time of the day (military time),
i = t-6,
EO = daily PET in mm, calculated following the same
procedure used in the original model (Williams et 
al., 1987).
To determine the hourly plant transpiration and soil evaporation,
EPHO(t) and ESHO(t), respectively, the model follows the same procedure 
used by the original program, with daily PET (EO), daily plant 
evaporation (EP), and soil evaporation (ES) replaced by their hourly 
values EOH, EPHO, and ESHO respectively. Once EPHO and ESHO are 
determined, their values are adjusted as follow:
EPHO(t) = EPHO(t)*POEF(MO)........ .......................... (8)
ESHO(t) = ESHO(t)*SOEF(MO)........ .........................  (9)
where, the POEF and SOEF are the values of the regional adjustment 
factors for month MO. A detail description of the methods used in the
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original model can be found in chapter 2 of the EPIC manual.
Percolation and Lateral Subsurface Flow Model 
To estimate the hourly percolation rate (OH(t)) and lateral 
subsurface flow (QHR(t)), this model follows the same technique used by 
the original program.
The values of OH(t) and QRH(t) for each soil layer are computed with 
the following equations:
(SWO-FC)(1-TP1*TP2)*(1-TP1)
OH(t) = ---------------------------    (10)
2-TP1-TP2
QRH(t) = (SWO-FC)*(l-TPl*TP3)-OH(t)   (11)
TP1 = EXP(-DT/TT)   (12)
TP2 = EXP(-1/TTR)   (13)
TP3 = EXP(-DT/TTR)   (14)
where,
SWO = soil water content at the start of the hour (mm/mm),
FC = field capacity of the layer (mm),
TT = travel time through the layer (day),
TTR = lateral flow travel time in the layer (day),
DT = simulation time interval (1 hour).
Watertable Model
To simulate the fluctuations of the watertable, the watertable model 
uses the water volume yield-watertable depth relationship. This 
relationship allows the model to determine how far the watertable falls 
or rises when a given amount of water is added or removed from the soil 
profile.
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The water volume yield-watertable depth relationship is determined 
using the specific yield factor (FA1), where FA1 is the slope of 
drainage volume vs. watertable depth. FA1 is taken as the drainage 
porosity as described by Skaggs (1980b), and is calculated by: 
PO(i)-FC(i)
FAl(i) = ...........   (15)
Z(i)-Z(i-1)
where,
FAl(i)= specific yield factor for layer i,
PO(i) = porosity of layer i (mm),
FC(i) = field capacity of layer i (mm),
Z(i) = depth from the soil surface to the bottom of layer i,
Z(i-l)=depth from the soil surface to the bottom of layer i-1.
Z(i) and Z(i-l) values are described in millimiters.
The water volume yield (SUMQ) is calculated by:
i-1
SUMQ(J) = [(Y(J)-Z(i-l)]*FA1(i)+ I [FAl(n)*D(n)]  ;... (16)
n=l
where,
SUMQ(J) = total volume yield corresponding to Y(J) (mm),
Y(J) = watertable depth at the beginning of hour J (mm),
i = layer number where the watertable is located at,
D(n) = Z(n)-Z(n-1), thickness of layer n (mm) (Fig. 3).
The water volume yield at the end of the hour J, SUMQ(J+1), is 
calculated as follow:
SUMQ(J+l) = SUMQ(J)+DCVA ...............................  (17)
DCVA = Q(J)+EP(J)+0H(J)+QRH(J)-HPRD(J) ........... (18)
where Q, EP, OH, QRH, and HPRD are, respectively, the surface runoff 
volume, evapotranspiration, percolation, lateral subsurface flow, and 









Figure 3 - Schematic of Watertable Fluctuations for 4-Layer 
Soil Profile.
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Once the water volume yield at the end of the hour is calculated, the 




Y(J+l)  ---------------------------- + Z(L-l) ............  (19)
FA1(L)
with L referring to the layer where the new watertable is located.
The process described above can be illustrated graphically. Figure 4 
is the representation of a 4-layer water volume yield-watertable depth 
relationship. By knowing the watertable depth at the beginning of the 
hour (YO), the corresponding water volume yield (VO) can be determined. 
By using equations 17 and 18, the water volume yield at the end of the 
hour (VI) can be calculated, and then, the corresponding watertable 
depth (Yl) can be selected from the graph (follow the arrows).
Subsurface Drainage Model
This model simulates the volume of water removed from the soil 
profile through the subsurface drains, by calculating the hourly 
drainage flux. To determine the value of the drainage flux, the model 
uses the Hooghoudt's steady-state equation (Bouwer and vanSchilfgaarde, 
1963), and follows the same approach used by Skaggs in the DRAINMOD 
program (Skaggs, 1980b).
The Drainage flux is calculated by:
8*ke*de*rm+4*ke*rm2
q  ------------------  q < pdc .....................  (20a)
L2
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q = drainage flux (m/hr),
rm = midpoint watertable height above the drains (m),
ke = equivalent lateral hydraulic conductivity (m/hr),
de = equivalent depth from the drains to the impermeable layer
in meters,
L = drains spacing (m) required as input (Fig. 5),
pdc = drainage capacity (mm/day). Its value depends on the
size, the hydraulic roughness, and slope of the drain 
tubes, and it can be obtained from the National 
Engineering Handbook section 16, or by using the 
Manning's equation.
rm = gdp-wtbl .....................................  (21)
where,
gdp = depth from the soil surface to the center line of
the drains (m), required as input, 
wtbl = watertable depth (m) calculated in the watertable 
model.
The effective depth (de) is determined using Moody's equation (1966), as 
described by Skaggs (1980b):
dp
de  -----------------------------  0 < d/L < 0.3 ___  (22a)
l+dp*[(8/pi)*ln(dp/re)-alp]/L
L*pi





j--------------  L  j
dp de
______________________________________________  u
******************* IMPERMEABLE LAYER ***************** 
_____________________________   X
Figure 5 - Schematic of Watertable Drawdown from Parallel 
Drain Tubes.
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alp= 3.55-1.6*(dp/L)+2*(dp/L)2   (23)
pi = 22/7   (24)
where,
dp = actual depth from the drains to the impermeable layer (m), 
required as input, 
re = effective drain tube radius (m). It is used to account for
additional loss of hydraulic head due to convergence as
water approaches the openings in the drains (Skaggs,
1980a). The re values of some conventional drain tubes
are presented by Skaggs (1978).
Once the drainage flux is determined, the model uses the same 
procedure described in the "watertable" model to find the new 
watertable depth. Here, the value of DCVA in equation 16 is set equal 
to the drainage flux (q).
CHAPTER VI 
EVALUATION OF THE EPIC-WT
Introduction
The evaluation of EPIC-WT is done in two steps: (1) evaluation of the 
modified model on a non-subsurface drained plot, and (2) evaluation of 
the modified model on a subsurface drained plot. The values of the 
input data parameters used to test the modified model are the same as 
the ones used to test the original model except for 2 crop parameters: 
the critical aeration factor (CAF) and the water stress-crop factor 
(WSYF). While the original CAF and WSYF values were 0.85 and 0.05, 
respectively, the modified values are 0.82 and 0.1 for the non­
subsurface drained plot, and 0.82 and 0.17 for the subsurface drained 
plot.
Testing of the Modified EPIC 
Non-Subsurface Drained Plot
Data collected from the plot with no subsurface drainage was used to 
evaluate the performance of the EPIC-WT in simulating four parameters: 
(1) surface runoff volume, (2) sediment loss, (3) crop yield, and (4) 
watertable depth.
1. Surface Runoff
The monthly values for the observed and simulated runoff volume are 
presented in table 28 (Appendix D), and the annual values are 
summarized in table 10. The total simulated runoff for the 7-year 
period was 12 % greater than the corresponding observed surface runoff.
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TABLE 10 - SIMULATED AND OBSERVED ANNUAL RUNOFF FOR THE PLOT 






















In general, agreement between the annual observed and simulated values 
were good except for 1981 AND 1982.
The monthly data were fitted to a simple linear regression model with 
the simulated runoff (Qs) as the dependent variable and the observed 
runoff (Qo) as the independent variable. The regression gave the 
following relationship:
Qs = 1.03+0.83*Qo ..................................  (25)
r = 0.90
The relationship between the observed and simulated runoff (Fig 6) 
shows that generally, the model is overestimating runoff for small 
storms, and underestimating runoff for big storms. The ANOVA test 
(Table 42, Appendix G) demonstrated that a significant linear 
relationship exists between the monthly observed and simulated values. 
However, t-test showed that the slope and intercept of the regression 
line (Equat. 25) are significantly different from 1 and 0, respectively.
A study of individual events demonstrated that the model tends to 
underestimate the runoff volume for long storms occurring when the soi1 
is relatively dry. This phenomenon is expected, considering the 
procedure used to simulate surface runoff volume. In this procedure, 
the model does not adjust the Curve Number (CN) value with the change of 
the moisture content as the storm progresses, and therefore, the CN 
value used is relatively small. As a consequence, the model 
overestimates the potential infiltration value, and thus, 
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The monthly values of the observed and simulated sediment loss are 
presented in table 29 (Appendix D), and the annual values are shown in 
table 11. All 3 methods, USLE, MUSLE and AOF, underestimated the total 
sediment loss. In general, the 3 methods provided good annual estimates 
for the years 1983, 1984 and 1987.
The monthly and annual data were fitted to simple linear regression 
models. The results of the analysis are summarized in tables 12 and 
13. There was significant linear relationship between the observed and 
simulated monthly values; however, the regression coefficients (r) were 
small. The observed and simulated annual values showed no significant 
linear relationship.
3. Crop Yield
Values of the simulated and observed crop yield are presented in 
Table 14. The average predicted crop yield was 10 % greater than the 
observed one, and in general, there was an agreement between the 
observed and simulated data except for 1986, where a freeze occurred at 
the beginning of the growing season and reduced the crop productivity.
The 1986 crop yield values were omitted from the data used in the
statistical analysis.
The crop yield data (1986 omitted) were fitted to a simple linear 
regression model with the simulated yield (Ys) as the dependent variable
and the observed yield (Yo) as the independent variable. The regression
gave the following relationship:
TABLE 11 - SIMULATED AND OBSERVED ANNUAL SEDIMENT LOSS FOR THE 









1981 0.58 2.71 2.13 2.51
1982 3.58 1.52 1.25 1.41
1983 7.20 7.51 7.51 7.85
1984 2.97 2.01 2.32 2.15
1985 10.01 3.40 1.75 2.76
1986 5.56 2.68 1.87 2.50
1987 8.65 8.63 8.54 9.48
TOTAL 38.55 28.46 25.37 28.66
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TABLE 12 - CHARACTERISTICS OF THE MONTHLY SEDIMENT LOSS FOR THE 
PLOT WITH NO SUBSURFACE DRAINAGE (EPIC-WT)
STATISTICAL PARAMETERS
VARIABLE # MINIMUM MAXIMUM MEAN STANDARD DEV.
OSL 82 0 3.4640 0.4701 0.7195
USLE 82 0 2.6700 0.3470 0.5193
MUSLE 82 0 1.7800 0.3094 0.4523
AOF 82 0 2.6700 0.3495 0.5328
REGRESSION PARAMETERS
USLE MUSLE AOF
Slope 0.21 0.24 0.25
Intercept 0.25 0.19 0.23
Correlation Coef. (R) 0.29 0.37 0.35
Prob, F > 0.0074 0.0004 0.0018
Conclusion: If Prob, F < 0.05, conclude that a significant linear
relationship exists between simulated sediment yield and 
observed sediment yield.
54
TABLE 13 - CHARACTERISTICS OF THE ANNUAL SEDIMENT LOSS FOR THE 
PLOT WITH NO SUBSURFACE DRAINAGE (EPIC-WT)
STATISTICAL PARAMETERS
VARIABLE # MINIMUM MAXIMUM MEAN STANDARD DEV
OSL 7 0.5840 10.0100 5.5071 3.3528
USLE 7 1.5200 8.6300 4.0657 2.7569
MUSLE 7 1.2500 8.5400 3.6243 2.9112
AOF 7 1.4100 9.4800 4.0943 3.0647
REGRESSION PARAMETERS
USLE MUSLE AOF
Slope 0.50 0.43 0.52
Intercept 1.30 1.28 1.23
Correlation Coef. (R) 0.60 0.47 0.55
Prob, F > 0.1558 0.2971 0.2032
Conclusion: If Prob, F < 0.05, conclude that a significant linear
relationship exists between simulated sediment yield and 
observed sediment yield.
TABLE 14 - SIMULATED AND OBSERVED CROP YIELD FOR THE PLOT 












Ys = 0.11 + 1.00*Yo (26)
r = 0.98
The ANOVA test (Table 49) demonstrated that a significant linear 
relationship exists between the observed and simulated Yield. Also, 
t-test showed that the intercept and the slope of the regression line 
(Equation 26) were not significantly different than 0 and 1 
respectively. The prediction of the mean crop yield was very 
satisfactory.
4) Watertable depth
The observed watertable depth (WTBLO) and the predicted watertable 
depth midpoint between the drains (WTBLS) are presented in figures 10 
to 16 (Appendix L). During the dry months of fall 1981 and 1986, and 
summer and fall of 1982, 1984 and 1985, the values of WTBLO are not
available (---- lines in figures 10, 11, 13-16) because the watertable
was below the bottom of the measuring well.
The accuracy of the predicted watertable depths was quantified by 
calculating the standard error (S.E.) and the average deviation (A.D.) 
as follows:
* N
with N is the number of days in the testing period.
The S.E. and A.D. values were calculated on annual and seasonal 







period between January 1 and planting date, (2) Growing Season, the 
period between the day after planting and the harvest day, and (3) After 
Harvest Season, the period between the day after harvest date and 
December 31. The values of S.E. and A.D. for the annual and seasonal 
testing periods are summarized in table 15.
The annual agreement between observed and simulated watertable depth 
is acceptable for 1982, 1983, 1986 and 1987. The analysis of seasonal 
data shows that in general, the simulated watertable depths were in 
good agreement with the observed ones for the Pre Growing season and 
most of the Growing season, but the agreement was poor for the After 
Harvest season, where the WTBLS was smaller then WTBLO.
A close study of the graphical presentation of the watertable depth 
(Appendix L) yielded the following observations:
1. The model does a good job predicting the watertable depth during 
wet periods when the watertable is within 90 cm of the soil surface.
2. The predicted watertable depth is smaller than the observed one
during the fail season. In this case, it is noticed that the model 
is underpredicting vegetation cover during the After Harvest season, 
as a consequence, the water extracted from the soil by plant 
evaporation is very small, and thus the watertable depth is small.
3. The predicted watertable depth during the growing season of 1984
and 1985 was continuously greater than the observed ones. Here, it 
is suspected that because of the crack created by the dryness, the 
watertable observation well is serving as a sink for the infiltrated 
rainfall, causing a temporarily rise in the observed watertable.
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TABLE 15 - AVERAGE DEVIATIONS (A.D.) AND STANDARD ERRORS (S.E.)
FOR OBSERVED VS. PREDICTED WATERTABLE DEPTH FROM 
NON-SUBSURFACE DRAINED PLOT.


















1981 32.42 31.55 17.07 12.46 41.18 35.58 31.74 25.53
1982 20.38 11.83 12.87 9.83 24.59 16.49 19.71 12.29
1983 17.68 11.42 17.51 14.01 35.80 28.68 26.93 19.51
1984 15.03 12.53 52.13 43.22 40.00 29.28 38.33 27.79
1985 15.89 11.86 58.18 48.16 40.18 32.83 40.97 30.66
1986 25.90 21.99 23.27 19.44 38.74 27.70 30.29 23.06
1987 12.00 8.65 17.97 14.90 38.05 32.42 27.26 20.47
TOTAL 19.78 14.37 31.91 22.39 38.16 30.35 31.53 22.98
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Testing of the EPIC-WT 
Subsurface Drained Plot
Data collected from the subsurface drained plot was used to evaluate 
the performance of the EPIC-WT in simulating five parameters: (1)
surface runoff volume, (2) subsurface drained volume, (3) sediment loss, 
(A) crop yield, and (5) watertable depth.
1. Surface Runoff
The monthly values for the observed and simulated runoff volume are 
presented in table 30 (Appendix E) and the annual values are summarized 
in table 16. The total simulated runoff volume for the 7-year period 
was 32 % greater than the observed; however, almost one third of the 
difference between the two values comes from 1982, where the model 
overpredicted the runoff volume by 20 cm.
The monthly data were fitted to a simple linear regression model with 
simulated runoff as the dependent variable (Qs) and the observed as the 
independent variable (Qo). The regression gave the following 
relationship:
Qs = 1.12 + 0.86*Qo   (29)
r = 0.85
The ANOVA test (Table 50, Appendix H) demonstrated that there is a 
significant linear relationship between observed and simulated surface 
runoff volume. However, t-tests showed that the slope and intercept of 
the regression line are significantly different than 1 and 0.
TABLE 16 - SIMULATED AND OBSERVED ANNUAL RUNOFF FOR THE PLOT 
WITH SUBSURFACE DRAINAGE (EPIC-WT).
YEAR OBSERVED SIMULATED % DIFFERE1
(CM) (CM)
1981 6.57 17.46 + 166
1982 24.70 44.74 + 81
1983 46.63 46.99 + 1
1984 14.99 14.44 - 3
1985 33.70 37.29 + 11
1986 28.90 43.80 + 52
1987 42.24 56.51 + 34
TOTAL 197.70 259.04 + 31
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The relationship between observed and simulated runoff (Fig. 7) shows 
that, generally, the data points in the lower left portion of the graph 
are concentrated on the simulated line (Y axes), i.e. the model is 
predicting the existence of runoff for small storms but there is no 
actual runoff.
2) Subsurface Drained Volume
Table 31 (Appendix E) includes the monthly simulated and observed 
subsurface drained volume. The annual values are presented in table 
17. The total predicted subsurface drained volume for the 7-year 
testing period was 8 % greater than the total observed subsurface 
drained volume, and in general, there was good agreement between the 
annual observed and simulated values. Also, it is noticed that the 
model overpredicted the subsurface drained volume for the wet years 
(1983 and 1987).
The monthly data were fitted to a simple linear regression model with 
the simulated subsurface drained volume as the dependent variable (DQs) 
and the observed as the independent variable (DQo). The regression gave 
the following relationship:
DQs = 0.32 + 0.96*DQo ...................................  (30)
r = 0.90
The ANOVA test (Table 51) demonstrated that a significant linear 
relationship exists between the monthly observed and simulated 
subsurface drained volume. Also, t-tests showed that the slope and 
intercept of the regression line (Equa. 30) are not significantly 
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Qs =  1 .1 2  +  0 .8 6 * Q o  
r  =  0 .8 5
Q s =  Qo
%°O^ 0
TABLE 17 - SIMULATED AND OBSERVED ANNUAL SUBSURFACE DRAINED 
VOLUME (EPIC-WT).
YEAR OBSERVED SIMULATED % DIFFERENCE
(CM) (CM)
1981 8.91 8.03 - 10
1982 21.10 19.17 - 9
1983 54.10 70.60 + 30
1984 14.68 13.36 - 9
1985 28.94 24.18 - 16
1986 26.29 28.64 + 9
1987 47.23 54.43 + 15
TOTAL 201.25 218.41 + 18
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The relationship between observed and simulated subsurface drained 
volume (Fig. 8) shows that, in general, the data points in the lower 
left portion of the graph are concentrated on the observed line (X 
axes), which is the opposite to what it was observed in the study of the 
surface runoff volume (Fig. 7).
3) Sediment Loss
The monthly observed and simulated sediment loss values are tabulated 
in appendix E (Table 32). The annual values are presented in table 18. 
In general, the 3 methods used in the model (USLE, MUSLE and AOF) 
underestimated the sediment loss for the total testing period.
The monthly and annual values were fitted to simple linear regression 
models. The results of the analysis are summarized in tables 19 and 20. 
As with the non-subsurface drained plot, the analysis demonstrated that 
there was significant linear relationship between observed and simulated 
monthly values, but the regression coefficients were small. Also, the 
analysis showed that no significant linear relationship exists between 
the observed and simulated annual data. However, for the seven year 
simulation period, the average sediment loss predicted by the USLE was 
within 2 % and the AOF was within 17 %.
4) Crop Yield
The predicted and observed crop yield values are presented in table 
21. The total predicted crop yield was 9 % greater than the observed 
crop yield, and in general, there was a good agreement between the 






























F ig u re  8  — R e la t io n s h ip  b e tw e e n  O b s e rv e d  a n d  S im u la t e d  S u b s u r f a c e  D ra in ed  V o lu m e  
EPIC-WT.
5
 DQs =  0 . 3 2  +  0 .9 6 * D Q o






OBSERVED MONTHLY SUBSURFACE DRAINED VOLUME (CM)
TABLE 18 - SIMULATED AND OBSERVED ANNUAL SEDIMENT LOSS FOR THE 









1981 0.49 2.70 1.76 2.28
1982 2.85 1.64 1.24 1.53
1983 6.19 5.56 3.09 4.46
1984 1.78 1.66 1.15 1.36
1985 5.67 2.97 1.21 2.22
1986 3.90 2.64 1.44 2.21
1987 4.16 7.08 5.18 6.66
TOTAL 25.04 24.25 15.07 20.72
67
TABLE 19 - CHARACTERISTICS OF THE MONTHLY SEDIMENT LOSS FOR THE 
PLOT WITH SUBSURFACE DRAINAGE (EPIC-WT)
STATISTICAL PARAMETERS
VARIABLE # MINIMUM MAXIMUM MEAN STANDARD DEV.
OSL 82 0 2.5715 0.3054 0.4673
USLE 82 0 2.5900 0.2960 0.4635
MUSLE 82 0 1.1400 0.1841 0.2805
AOF 82 0 1.7300 0.2528 0.3872
REGRESSION PARAMETERS
USLE MUSLE AOF
Slope 0.31 0.20 0.27
Intercept 0.20 0.12 0.17
Regression Coef. (R) 0.32 0.33 0.33
Prob, F > 0.0037 0.0028 0.0024
Conclusion: If Prob, F < 0.05, conclude that a significant linear
relationship exists between simulated sediment yield and 
observed sediment loss.
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TABLE 20 - CHARACTERISTICS OF THE ANNUAL SEDIMENT LOSS FOR THE 
PLOT WITH SUBSURFACE DRAINAGE (EPIC-WT)
STATISTICAL PARAMETERS
VARIABLE # MINIMUM MAXIMUM MEAN STANDARD DEV
OSL 7 0.4900 6.1900 3.5771 2.0388
USLE 7 1.6400 7.0800 3.4643 2.0638
MUSLE 7 1.1500 5.1800 2.1528 1.4962
AOF 7 1.3600 6.6600 2.9600 1.9199
REGRESSION PARAMETERS
USLE MUSLE AOF
Slope 0.53 0.23 0.41
Intercept 1.57 1.34 1.48
Regression Coef. (R) 0.52 0.31 0.44
Prob, F > 0.2281 0.4975 0.3250
Conclusion: If Prob, F < 0.05, conclude that a significant linear
relationship exists between simulated sediment yield and 
observed sediment loss.
TABLE 21 - SIMULATED AND OBSERVED CROP YIELD FOR THE PLOT 











period (1981-1985). For 1986, the model overpredicted the yield by 
almost 100 %, and it is suspected that the model did not simulate the 
effect of the freeze that occurred in the early period of the growing 
season, and thus overpredicted the crop yield (1986 values were excluded 
from the data used in the regression analysis). The predicted crop 
yield for 1987 was 60 % greater than the observed; however, the actual 
crop yield was smaller than it was expected for that season.
The observed and simulated data (1986 omitted) were fitted to a 
simple linear regression model with the simulated yield (Ys) as the 
dependent variable and the observed yield (Yo) as the independent 
variable. Although the overall performance of the model in predicting 
crop yield was good, the ANOVA test (Table 58) showed no significant 
linear relationship between the observed and simulated values. It is 
suspected that the results of the ANOVA test were affected by the 1987 
data (outlier). This data point influenced the outcome of the test 
because the number of the data points used in the analysis was small, 
and the difference between the observed and simulated values for that 
year was relatively big.
5) Watertable Depth
The observed watertable depth (WTBLO) and the predicted watertable 
depth midpoint between the drains (WTBLS) are presented in figures 17 
through 23 (Appendix M). The values of WTBLO are not available during
the dry summer and fall months of 1981, 1982, and 1984-1986 (----- lines
in figures 17-23) because the watertable was below the bottom of the 
measuring wells.
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The S.G. and A.D. values (Equat. 27 and 28) were calculated on annual 
and seasonal bases and summarized in table 22. The annual agreement 
between the observed and simulated watertable depth was acceptable for 
1981-1983, 1986 and 1987. The S.E. and A.D. seasonal values showed that 
there was good agreement between WTBLO and WTBLS for the Pre Growing 
season, also for the After Harvest season except in 1984 and 1985; 
however, the predicted watertable for the Growing season was poor 
(except in 1983).
A close look at the plotted data (Appendix M) concluded the following 
observations:
1. The WTBLO and WTBLS are in good agreement during the wet periods 
where the watertable is within 90 cm of the soil surface.
2. The WTBLS does not rise as fast and as high as the WTBLO, i.e. the
peak of the WTBLS hydrograph, for most storms, is below the peak of 
the WTBLO. It is suspected that the watertable in the measuring 
well rises and falls faster than the watertable in the soil profile 
due to water seepage into and out of the well.
3. The WTBLS drops faster and deeper than the WTBLO for the first half
of the year. This phenomena is observed in each of the 7-year
simulation period. It is suspected that the simulated water volume 
extracted from the soil by evapotranspiration is greater than the 
actual volume due to the use of high values for the monthly plant and 
soil evapotranspiration adjustment factors (POEF and SOEF, Equat. 8 
and 9). It is important to note that the same POEF and SOEF values 
are used for the subsurface drained and non-subsurface drained plots.
Different POEF and SOEF values were adopted (Table 23), and the
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TABLE 22 - AVERAGE DEVIATIONS (A.D.) AND STANDARD ERRORS (S.E.)
FOR OBSERVED VS. PREDICTED WATERTABLE DEPTH FROM 
SUBSURFACE DRAINED PLOT.


















1981 9.85 8.31 31.56 27.74 15.31 11.87 25.10 19.89
1982 23.79 17.31 33.20 31.54 22.88 14.99 26.59 20.84
1983 20.25 15.74 17.89 15.41 15.07 11.55 17.53 13.86
1984 20.76 14.89 66.99 64.76 37.39 34.04 44.18 35.94
1985 16.83 12.42 47.59 42.32 42.89 32.36 38.19 28.38
1986 19.45 14.66 35.05 34.08 23.03 17.65 26.32 21.68
1987 22.66 17.46 41.55 35.74 18.57 14.66 28.66 21.99
TOTAL 20.15 14.90 40.39 34.48 28.69 20.69 30.41 22.88
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WTBLS together with WTBLO were plotted and presented in appendix N. 
Also, S.E. and A.D. values were calculated and summarized in table 24. 
It is clearly noticed that there was a better agreement between WTBLO 
and WTBLS and a significant improvement in the simulation of the 
watertable depth when the watertable is below the root zone. The annual 
agreement between observed and simulated watertable depth was acceptable 
except for 1985, where the predicted watertable was deeper than the 
observed throughout the growing and most of the harvest season. The 
analysis of seasonal data showed that in general, the simulated 
watertable depth was in good agreement with the observed ones for the 
pre-growing and after harvest seasons. For the growing season, the 
predicted watertable depth was greater than the observed during 1984 and 
1985.
The use of the adjusted POEF and SOEF did not create any significant 
changes in the values of predicted surface runoff volume, sediment loss, 
and crop yield (Appendix 0). However, for the subsurface drained 
volume, the predicted total value was 17 % greater than the observed and 
the linear relationship between the monthly observed and simulated 
values was (Fig. 9)!
DQs = 0.52+0.99 * DQo .................................  (30)
r = 0.92
The annual drained volume are summarized in Table 25 and the monthly 
values are shown in Table 33 (Appendix E).
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TABLE 23 - MONTHLY POEF AND SOEF VALUES USED IN EQUATIONS 
29 AND 30 TO CALCULATE EVAPOTRANSPIRATION
MONTH ORIGINAL ADJUSTED
POEF SOEF POEF SOEF
JAN 1.00 1.00 1.00 1.00
FEB 1.25 1.00 1.00 1.00
MAR 1.00 1.30 0.60 1.00
APR 1.00 1.40 1.00 1.15
MAY 1.00 1.50 1.00 1.40
JUN 0.90 1.50 0.90 1.50
JUL 0.85 1.40 0.85 1.40
AUG 0.70 1.30 0.70 1.30
SEP 0.70 1.25 0.70 1.25
OCT 0.90 1.20 0.90 1.20
NOV 1.00 1.10 1.00 1.10
DEC 1.00 1.00 1.00 1.00
TABLE 24 - AVERAGE DEVIATIONS (A.D.) AND STANDARD ERRORS (S.E.)
FOR OBSERVED VS. PREDICTED WATERTABLE DEPTH FROM 
SUBSURFACE DRAINED PLOT, USING ADJUSTED POEF AND SOEF 
VALUES.


















1981 6.14 5.09 24.84 21.03 15.45 12.09 19.80 14.98
1982 13.51 9.87 21.48 17.85 19.64 12.65 17.18 12.56
1983 15.57 12.10 17.33 14.93 15.07 11.55 15.87 12.64
1984 14.51 11.12 48.56 44.53 22.37 17.99 30.72 23.29
1985 13.20 9.30 41.64 35.15 40.32 30.27 34.84 24.98
1986 13.32 9.87 15.82 13.98 23.80 18.90 18.14 14.14
1987 22.30 17.74 37.31 31.80 18.55 14.63 26.70 20.85
TOTAL 15.30 11.23 31.42 25.28 25.79 18.35 24.79 18.00
TABLE 25 - SIMULATED AND OBSERVED ANNUAL SUBSURFACE DRAINED 
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Comparison between EPIC-WT and DRAXNMOD
The main objective of this section is to compare the performance of 
EPIC-WT in simulating surface runoff volume, subsurface drained flow and 
watertable fluctuations, with the performance of the model DRAINMOD in 
simulating the same parameters, on a subsurface drained plot.
DRAINMOD is a water management model, developed by R. W. Skaggs to 
describe the effect of subsurface drainage systems on the water budget 
components for shallow watertable soils. Detailed description of the 
model was documented by Skaggs (1978, 1980a and 1980b).
To evaluate the performance of DRAINMOD on the subsurface drained 
plot, the input data parameters published by Fouss et al. (1987) was 
used. The model gave acceptable results for subsurface and surface 
drained flows, but it poorly simulated the watertable fluctuations. In 
an effort to improve the prediction of the watertable depth, the values 
of the monthly potential evapotranspiration adjustment factors, the 
steady state upward flux and the corn root depths were modified by 
consultation with Dr. James L. Fouss. The modified values of the 
mentioned parameters are presented in Tables 59 through 62 (Appendix Q). 
It is important to note that different corn root depth values were used 
for the dry years (1981, 1982, 1984-1986) than for the wet years (1983 
and 1987).
1. Surface Runoff Volume;
The monthly surface runoff volume data (Table 63, Appendix Q) were 
fitted into a linear regression model with the observed values (Qo) as 
the independent variable and the values simulated by DRAINMOD (Qsd) as 
the dependent variable. The following relationship was obtained:
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Qsd = 0.28+0.95 * Qo   (31)
r = 0.90
The data are plotted in Figure 31 (Appendix Q). In general, the surface 
runoff volume predicted by the DRAINMOD was 7 % greater than the 
observed surface runoff volume, and the model overpredicted the annual 
values for 1981-1983 and 1986-1987 (Table 32). In summary, the surface 
runoff volume was more accurately predicted by DRAINMOD than by EPIC-WT.
2. Subsurface Drained Volume:
As with the surface runoff volume analysis, the monthly subsurface 
drained volume (Table 33, Appendix Q) were used to fit a linear 
regression model, with the observed values (DQo) as the independent 
variable, and the values simulated by DRAINMOD (DQsd) as the dependent 
variable. The relationship obtained was:
DQsd = 0.77+1.02 * DQo ..................................  (32)
r = 0.91
The data are plotted in Figure 32 (Appendix Q). The average subsurface 
drained volume simulated by DRAINMOD was 34 % greater than the average 
observed subsurface drained volume, and the model has continuously 
overpredicted the annual values for the 7-year testing period. In 
general, it can be concluded that EPIC-WT simulated the subsurface 
drained volume more accurately than DRAINMOD.
3. Watertable Depth
The watertable fluctuations simulated by DRAINMOD and EPIC-WT are 
plotted together with the observed values in Figures 35 through 41 
(Appendix Q). The agreement between the observed watertable depth and 
the watertable depth simulated by DRAINMOD was quantified by calculating
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the S.E. and A.D. values (Table 67, Appendix Q).
In general, the overall S.E. and A.D. values calculated using 
DRAINMOD results are comparable with the ones calculated using EPIC-WT. 
Also, the seasonal S.E. and A.D. values for both models were comparable 





The main purpose of this research was to enable EPIC to simulate the 
effect of subsurface drainage systems on the water budget components, 
the sediment loss and the crop yield. To accomplish the stated 
purpose, four steps were taken: (1) the accuracy of the original EPIC in 
simulating sediment loss, crop yield and surface runoff volume for a 
non-subsurface drained plot was determined, (2) the hydrology section 
time step simulation was changed from daily to hourly and a subsurface 
drainage subprogram was incorporated into the model, (3) the accuracy of 
the modified model in simulating surface runoff volume, sediment loss, 
crop yield and watertable fluctuations for a non-subsurface drained 
plot was determined, and (4) the accuracy of the model in predicting 
surface runoff volume, subsurface drained volume, watertable 
fluctuations, sediment loss and crop yield for a subsurface drained plot 
was determined.
The results from the evaluation of the original EPIC can be 
summarized as follows:
Surface Runoff Volume: the total simulated surface runoff volume for the 
7-year testing period was 21 % greater than the observed volume. The 
linear regression gave the following relationship:




where, Qs and Qo are the monthly simulated and observed surface runoff 
in centimeters.
Sediment Loss: the total observed sediment loss for the 7-year
simulation period was greater than the total value predicted by the USLE 
(25 %), by the MUSLE (64 %) and by the AOF (29 %). Also, the analysis 
of the monthly and annual data demonstrated that the model predicted 
long term sediment loss better than short terms.
Crop Yield: The model underestimated the crop yield for 5 of the 7-year 
simulation period, and on the average, the observed yield was 6 %
greater than the simulated ones. The data used in the regression
analysis showed the following relationship between the observed and the 
simulated values:
Ys = 1.89 + 0.73*Yo 
r = 0.97
where, Ys and Yo are the predicted and the observed crop yield. The
predicted mean of the crop yield was very satisfactory.
The modification of EPIC was accomplished by taking the following 
measures:
1. The surface runoff subprogram in the original EPIC was replaced by 
another subprogram that uses a modified version of the SCS Curve 
Number method to simulate hourly runoff volume and peak discharges.
2. The predicted daily potential evapotranspiration was distributed on 
an hourly basis from 6:00 a.m. to 6:00 p.m. using a half sine wave 
function. Also, the soil evaporation and plant transpiration were 
adjusted using regional monthly factors.
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3. The value of the time step (DT) used in the percolation and lateral 
subsurface flow subprogram was changed from daily to hourly.
4. The watertable subprogram was replaced by another subprogram that 
uses the water volume yield-watertable depth relationship to 
simulate the actual watertable fluctuations.
5. The Hooghoudt's steady state equation was used in the subsurface 
drainage subprogram to calculate the subsurface drained volume.
The summary of the results from the evaluation of the modified model 
for the non-subsurface drained plot can be described as follow:
Surface Runoff Volume: the relationship between observed and simulated 
monthly values was expressed as:
Qs = 1.03 + 0.83 * Qo 
r = 0.90
The average predicted runoff volume for the 7-year simulation period was 
12 % greater than the average observed value.
Sediment Loss: the 3 methods provided by EPIC (USLE, MUSLE and AOF) 
underestimated the total sediment loss by 26 %, 34 % and 26 %,
respectively. The regression analysis showed that there was significant 
linear relationship between monthly observed and the monthly predicted 
values by each of the 3 methods; however, the regression coefficients 
(r) were small.
Crop Yield: the relationship between observed and predicted crop yield 
for the data used in the regression analysis was:
Ys = 0.11 + 1.00 * Y0 
r = 0.98
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The predicted mean was 10 % greater than the observed, and the slope and 
intercept of the regression line was not significantly different than 1 
and 0, respectively.
Watertable Depth: The annual agreement between observed and simulated 
watertable depth was acceptable for 1982, 1983, 1986 and 1987. The 
analysis of seasonal data showed that in general, the simulated 
watertable depth was in good agreement with the observed ones for the 
pre growing seasons and most of the growing seasons. For the after 
harvest seasons, the predicted watertable depth was smaller than the 
observed, and it was suspected that this was caused by underprediction 
of the crop cover (plant transpiration) in the fall season.
In evaluating the EPIC-WT for a subsurface drained plot, the 
following results were found:
Surface Runoff Volume: the relationship between observed and simulated 
monthly values was expressed as:
Qs = 1.12 + 0.86 * Qo 
r = 0.85
The average predicted runoff volume for the 7-year simulation period was 
32 % greater than the average observed value, with one third of the 
difference between the two values occuring in 1982, where the model 
overpredicted the runoff volume by 20 cm.
Subsurface Drained Volume: the relationship between observed and
simulated monthly subsurface drained volume was expressed as:
DQs = 0.52 + 0.99 * DQo 
r = 0.92
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The predicted mean was 17 % greater than the observed mean, and the t- 
tests showed that the slope and intercept of the regression line were 
not significantly different than 1 and 0.
Sediment Loss: the 3 methods provided by EPIC (USLE, MUSLE and AOF) 
underestimated the total sediment loss by 2 %, 40 % and 17 %,
respectively. The regression analysis showed that there was significant 
linear relationship between monthly observed and the monthly predicted 
values by each of the 3 methods provided in EPIC; however, the 
regression coefficients (r) were small.
Crop Yield: the total predicted crop yield was 9 % greater than the
observed crop yield, and in general, there was a good agreement between 
the observed and simulated values for most of the data used in the 
analyses.
Watertable Depth: The annual agreement between observed and simulated 
watertable depth was acceptable except for 1985, where the predicted 
watertable was deeper than the observed throughout the growing and most 
of the harvest season. The analysis of seasonal data showed that in 
general, the simulated watertable depth was in good agreement with the 
observed ones for the pre-growing and after harvest seasons. For the 
growing season, the predicted watertable depth was greater than the 
observed during 1984 and 1985.
Conclusion
The following conclusions were made based on the analysis and 
interpretation of the results.
1. The accuracy of the EPIC-WT in predicting surface runoff
volume and crop yield was within 12 % and 10 %, respectively, for the
non-subsurface drained plot, and within 31 % and 9 %, respectively, 
for the subsurface drained plot.
2. The accuracy of the EPIC-WT in predicting the subsurface drained
volume was good (within 17 %).
3. The accuracy of the EPIC-WT in predicting watertable depth is
very good during wet periods when the watertable is within the root 
zones, and acceptable during dry periods.
4. The short term simulation of sediment loss was poor; however, the 
USLE and the AOF methods gave acceptable overall mean values.
5. The model requires different soil evaporation and plant transpiration 
monthly adjustment factors (POEF and SOEF) for subsurface drained
soil than for non-subsurface drained soil.
I
Recommendation
1. More work is needed to calculate POEF and SOEF regional values.
2. The sediment loss results should be used to predict only long-term 
soil erosion-soil productivity relationship, and the USLE method is 
recommended.
3. Incorporating into the EPIC-WT a subprogram that generates hourly 
precipitation will expand the application of the new model.
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APPENDIX A
MANUAL TO PREPARE THE INPUT DATA FILES REQUIRED 
TO RUN EPIC-WT
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To set up the input data files required to run EPIC-WT, the 
following steps needs to be taken:
Use volume II of the EPIC User Manual to prepare the data file 
required to run the original model (EPIC). As mentioned in chapter 
III of this dissertation, EPIC-WT requires the same input
parameters as EPIC, and in this study the input file name used is 
BENHUR.DAT. •
Set up the file HOURLY.IN as described in the input data
description section of chapter III. HOURLY.IN includes the hourly 
rainfall data.
Set up the file STORM.IN by runing the Suplemental program STORM. 
A source code listing of the program STORM is presented in appendix 
P under the name: STORM.FOR. Also a copy of the listing file and 
the executable file is included on a diskette in appendix Q. 
STORM.FOR is a fortran program that uses the hourly precipitation 
data (HOURLY.IN) to create the file STORM.IN. In addition to the 
hourly data, the program STORM requires the number of years of
simulation and the starting date of simulation (month/day/year). 
The file STORM.IN is described in detailed in chapter III of the 
dissertation, and a listing of the data file used in this research 
is presented appendix Q.
Set up the file DRAIN.IN as described in chapter III. The
parameters in this file are listed as followed:
Line 1: 12 monthly values representing the regional soil
evaporation adjustment factors (SOEF) are required (discussion in 
chapter III).
91
Line 2: 12 monthly values representing the regional plant
transpiration adjustment factors (POEF) are required (discussion in 
chapter III).
Line 3: DRAITR value, required.
Line 4: 6 values representing the parameters SPACE, DIMP, EFFR, 
DDISC, DIA and GDP. This line is required if subsurface drainage 
is included, i.e. DRAITR > 1.
It is important to note that the parameters in each line needs to 
be separated by a blank space or a comma.
APPENDIX B 





NO YRS = 7
BEGINNING DATE = 1-1-1 
BASIN AREA = 1.55 HA
RUNOFF CN2 = 85.0 
SLOPE ADJ CN2 = 82.1 
CHANNEL LENGTH = .20 KM
CHANNEL SLOPE - .0010 M/M
LATITUDE = 30.35 DEG 
ELEV = .0 M
AVE N CONC IN RAINFALL = 1.00 PPM
CHANNEL N = .190
SURFACE N = .190
WATER CONTENT OF SNOW INITIALLY = .0 MM
PEAK RATE-El ADJUSTMENT FACTOR = 1.000
USER SPECIFIED FERT
YRS OF CULTIVATION BEFORE IYR = 100.0
SLOPE LENGTH = 200. M
SLOPE STEEPNESS = .0010 M/M
WATER EROSION FACTORS--DRIVING EQ = AOF
LS = .108 P = 1.000 .000 .000 .000
TIME OF FLOW CONCENTRATION = 4.716 H
DRYLAND AGRICULTURE 
MIN WATER TABLE DEPTH = .01 M
MAX WATER TABLE DEPTH = 3.00 M
INITIAL WATER TABLE DEPTH = .10 M
.000
CLIMATE DATA
TP-40 10 YR FREQ RAINFALL 0.5 H DUR = 61. MM 6.0 H DUR = 146. MM
PERIOD OF RECORD FOR P5MX = 20. YRS
**********RAINFALL TEMP AND RAD DATA ARE MEASURED**********
**********PRIestly-taylor eq used to est pot et**********
VERNALIZATION TIME = 56. D
AVE MO VALUES
7
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
TMX 17.20 18.30 21.70 25.60 28.90 32.20 32.80 32.80 31.10 27.20 21.10 17.80 25.56 TMX
TMN 5.50 7.20 10.00 14.40 17.70 21.10 22.20 22.20 19.40 13.30 7.80 6.10 13.91 TMN
STMX .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 STMX
STMN .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 STMN
RAIN 107.0 136.0 102.0 122.0 115.0 110.0 154.0 112.0 108.0 76.0 84.0 151.0 1377.0 RAIN
SDRF .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 SDRF
SKCF .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 SKCF
PW/D .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 PW/D
PU/W .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 PW/W
DAYP 9.00 8.00 7.00 6.00 7.00 8.00 11.00 10.00 8.00 4.00 5.00 9.00 92.00 DAYP
P5MX 24.0 25.0 32.0 35.0 40.0 44.0 50.0 54.0 39.0 33.0 29.0 31.0 P5MX
RAD 8. 11. 15. 16. 19. 19. 19. 17. 16. 12. 9. 7. 14. RAD
HRLT 10.51 10.98 11.76 12.73 13.63 14.28 14.37 13.86 12.98 12.04 11.15 10.58 HRLT
RHUM .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 RHUM
ALPH .32 .24 .31 .27 .35 .43 .44 .51 .42 .29 .29 .25 ALPH
UVL .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 WVL
READ WEATHER FROM :BENHUR.UTH
VO
SOIL LAYER NO
1 2 2 2 2 3
DEPTH(M) .01 .13 .25 .38 .50 .59
POROSITY(M/M) .468 .468 .468 .468 .468 .468
FC SW(M/M) .390 .390 .390 .390 .390 .390
UP SU(M/M) .200 .200 .200 .200 .200 .200
SW(M/M) .352 .352 .352 .352 .352 .352
SAT C0N0(MM/H) 12.00 12.00 12.00 12.00 12.00 40.00
SSF TIME(D) 178.E 178.E 178.E 178.E 178. 178.
BD 33KPA(T/M3) 1.41 1.41 1.41 1.41 1.41 1.41
BOO OV 0RY(T/M3) 1.41E 1.41E 1.41E 1.41E 1.41 1.41
SAND(X) 40.0 40.0 40.0 40.0 40.0 40.0
SILT(X) 27.0 27.0 27.0 27.0 27.0 27.0
CLAY(X) 33.0 33.0 33.0 33.0 33.0 33.0
ROCK(X) .0 .0 .0 .0 .0 .0
PH 6.1 6.1 6.1 6.1 6.1 6.1
SM BS(CMOL/KG) 6.4 6.4 6.4 6.4 6.4 6.4
CEC(CMOL/KG) 6.4 6.4 6.4 6.4 6.4 6.4
AL SAT(X) -0E .OE .OE .OE .0 .0
CAC03(%) .1 6.4 6.4 6.4 .1 6.4
LAB P(G/T) 67. 67. 67. 67. 67. 67.
P SORP RTO .58E .58E .58E .58E
COin COin
MN P AC(G/T) 49.E 49.E 49.E 49.E 49. 49.
MN P ST(G/T) 195.E 195.E 195.E 195.E 195. 195.
ORG P(G/T) 35.E 35.E 35.E 35.E 35. 35.
N03(G/T) 10. 10. 10. 10. 10. 10.
ORG N ACCG/T) 35. 35. 35. 35. 35. 14.
ORG N ST(G/T) 245. 245. 245. 245. 245. 266.
ORG C(X) 1.14 1.14 1.14 1.14 1.14 1.14





.00 .00 .00 .00 .00
MAX NUMBER SOIL LAYERS =10.
MIN THICKNESS FOR LAYER SPLITTING = .10 M
MIN PROFILE THICKNESS--STOPS SIMULATION = .10 M
3 3 3 4 TOT
.68
inCO 1.20 3.00
.468 .468 .468 .483 .477
.390 .390 .390 .340 .360
.200 .200 .200 .140 .164
.352 .352 .352 .300 .321
40.00 40.00 40.00 1.00
178. 178. 178. 130.
1.41 1.41 1.41 1.37
1.41 1.41 1.41 1.37
40.0 40.0 40.0 36.4
27.0 27.0 27.0 32.7
33.0 33.0 33.0 30.9
.0 .0 .0 .0
6.1 6.1 6.1 6.1
6.4 6.4 6.4 7.8
6.4 6.4 6.4 7.8
.0 .0 .0 .0
6.4 6.4 .1 .1
67. 67. 67. 67. 2786.COin .58
COin COin
49. 49. 49. 49. 2022.
195. 195. 195. 195. 8090.
35. 35. 35. 35. 1455.
10. 10. 10. 10. 416.
14. 14. 14. 14. 731.
266. 266. 266. 266. 10912.
1.14 1.14 1.14 1.14
.13 .25 .50 .99 3.99
.00 .00 .00 .00 .00
vo
Ln
TILLAGE DATA FOR 7 YR ROTATION
YR 1
FERTILIZER APPLIED(KG/HA)
HO DAY N P DPTH
3 12 337.0 58.0 60.0
TILLAGE OPERATIONS
HO DA IDNO NAHE COST($) HX EF RR(HH) DP(HH) RHT(HM) RIN(H) DKH(HH) DKI(H) OP CD HV EF CROP HAT-HV(YRS)
4 22 2 TAN DISK 13.44 .50 18. 75. 0. .00 0. .00 0 .000 0
4 22 3 SPIK HAR 13.20 .20 13. 25. 0. .00 0. .00 0 .000 0
4 23 4 PLANT 19.77 .15 10. 40. 75. 1.00 0. .00 5 .000
CORN
0
5 20 5 ROW CULT 13.52 .50 15. 25. 100. 1.00 0. .00 0 .000 0
8 12 7 HARV1.95 25.00 .00 0. 0. 0. .00 0. .00 1 .950 0
8 13 18 PLANT DR 17.54 .25 10. 40. 25. .17 0. .00 6 .000
PAST
0
8 24 2 TAN DISK 13.44 .50 18. 75. 0. .00 0. .00 0 .000 0
YR 2
FERTILIZER APPLIED(KG/HA)
HO DAY N P DPTH
4 15 337.0 59.0 60.0
TILLAGE OPERATIONS
HO DA IDNO NAHE COST($) HX EF RR(HH) DP(HH) RHT(HH) RIN(H) DKH(HH) DKI(H) OP CD HV EF CROP HAT-HV(YRS)
4 14 7 HARV1.95 25.00 .00 0. 0. 0. .00 0. .00 1 .950 0
4 15 2 TAN DISK 13.44 .50 18. 75. 0. .00 0. .00 0 .000 0
4 15 3 SPIK HAR 13.20 .20 13. 25. 0. .00 0. .00 0 .000 0
4 16 4 PLANT 19.77 .15 10. 40. 75. 1.00 0. .00 5 .000
CORN
0
5 21 5 ROW CULT 13.52 .50 15. 25. 100. 1.00 0. .00 0 .000 0
8 2 7 HARV1.95 25.00 .00 0. 0. 0. .00 0. .00 1 .950 0
8 3 18 PLANT DR 17.54 .25 10. 40. 25. .17 0. .00 6 .000
PAST
0
9 22 2 TAN DISK 13.44 .50 18. 75. 0. .00 0. .00 0 .000 0
\0
O'
TILLAGE DATA FOR 7 YR ROTATION (CONTINUED)
YR 3
FERTILIZER APPLIED(KG/HA)
HO DAY N P DPTH
4 20 348.0 38.0 60.0
5 25 348.0 .0 60.0
TILLAGE OPERATIONS
HO DA IDNO NAHE COST($) HX EF RR(HH) DP(HH)
3 20 7 HARV1.95 25.00 .00 0. 0.
3 21 2 TAN DISK 13.44 .50 18. 75.
4 19 2 TAN DISK 13.44 .50 18. 75.
4 19 3 SPIK HAR 13.20 .20 13. 25.
4 20 4 PLANT 19.77 .15 10. 40.
5 25 5 ROW CULT 13.52 .50 15. 25.
7 28 7 HARV1.95 25.00 .00 0. 0.
7 29 18 PLANT DR 17.54 .25 10. 40.
8 19 2 TAN DISK 13.44 .50 18. 75.
YR 4
FERTILIZER APPLIED(KG/HA)
HO DAY N P DPTH
3 31 348.0 38.0 60.0
TILLAGE OPERATIONS
HO DA IDNO NAHE COST(S) HX EF RR(HH) DP(HM)
3 28 7 HARV1.95 25.00 .00 0. 0.
3 29 2 TAN DISK 13.44 .50 18. 75.
3 30 3 SPIK HAR 13.20 .20 13. 25.
3 31 4 PLANT 19.77 .15 10. 40.
5 16 5 ROW CULT 13.52 .50 15. 25.
7 12 7 HARV1.95 25.00 .00 0. 0.
7 13 18 PLANT DR 17.54 .25 10. 40.
11 1 2 TAN DISK 13.44 .50 18. 75.
IT(HH) RIN(H) DKH(HH) DKI(H) OP CD HV EF CROP HAT-HV(YRS)
0. .00 0. .00 1 .950 0
0. .00 0. .00 0 .000 0
0. .00 0. .00 0 .000 0
0. .00 0. .00 0 .000 0
75. 1.00 0. .00 5 .000
CORN
0
100. 1.00 0. .00 0 .000 0
0. .00 0. .00 1 .950 0
25. .17 0. .00 6 .000
PAST
0
0. .00 0. .00 0 .000 0
IT(HH) RIN(H) DKH(HH) DKI(H) OP CD HV EF CROP HAT-HV(YRS)
0. .00 0. .00 1 .950 0
0. .00 0. .00 0 .000 0
0. .00 0. .00 0 .000 0
75. 1.00 0. .00 5 .000
CORN
0
100. 1.00 0. .00 0 .000 0
0. .00 0. .00 1 .950 0
25. .17 0. .00 6 .000
PAST
0
0. .00 0. .00 0 .000 0
TILLAGE DATA FOR 7 YR ROTATION (CONTINUED)
YR 5
FERTILIZER APPLIED(KG/HA)
HO DAY N P DPTH
A 3 348.0 24.0 60.0
5 6 348.0 .0 60.0
TILLAGE OPERATIONS
HO DA IDNO NAHE COST(S) HX EF RR(HH) DP(HH) RHT(HH) RIN(H) DKH(HH) DKI(H) OP CD HV EF CROP HAT-HV(YRS)
3 17 7 HARV1.95 25.00 .00 0. 0. 0. .00 0. .00 1 .950 0
3 18 2 TAN DISK 13.44 .50 18. 75. 0. .00 0. .00 0 .000 0
4 3 4 PLANT 19.77 .15 10. 40. 75. 1.00 0. .00 5 .000
CORN
0
5 6 5 ROU CULT 13.52 .50 15. 25. 100. 1.00 0. .00 0 .000 0
7 12 7 HARV1.95 25.00 .00 0. 0. 0. .00 0. .00 1 .950 0
8 7 2 TAN DISK 13.44 .50 18. 75. 0. .00 0. .00 0 .000 0
8 8 18 PLANT DR 17.54 .25 10. 40. 25. .17 0. .00 6 .000
PAST
0
9 18 2 TAN DISK 13.44 .50 18. 75. 0. .00 0. .00 0 .000 0
YR 6
FERTILIZER APPLIEDCKG/HA)
HO DAY N P DPTH
3 25 348.0 24.0 60.0
5 14 348.0 .0 60.0
TILLAGE OPERATIONS
HO DA IDNO NAHE COST($) HX EF RR(HH) DP(HH) RHT(HH) RIN(H) DKH(HH) DKI(H) OP CD HV EF CROP HAT-HV(YRS)
3 23 7 HARV1.95 25.00 .00 0. 0. 0. .00 0. .00 1 .950 0
3 24 2 TAN DISK 13.44 .50 18. 75. 0. .00 0. .00 0 .000 0
4 20 4 PLANT 19.77 .15 10. 40. 75. 1.00 0. .00 5 .000
CORN
0
5 14 5 ROU CULT 13.52 .50 15. 25. 100. 1.00 0. .00 0 .000 0
7 23 7 HARV1.95 25.00 .00 0. 0. 0. .00 0. .00 1 .950 0
7 24 18 PLANT DR 17.54 .25 10. 40. 25. .17 0. .00 6 .000
PAST
0
8 22 2 TAN DISK 13.44 .50 18. 75. 0. .00 0. .00 0 .000 0 vo
00
TILLAGE DATA FOR 7 YR ROTATION (CONTINUED)
YR 7
FERTILIZER APPLIED(KG/HA)
HO DAY N P DPTH
4 15 348.0 24.0 60.0
5 10 348.0 .0 60.0
.LAGE OPERATIONS
HO DA IDNO NAHE COST(S) HX EF RR(HH)
4 12 7 HARV1.95 25.00 .00 0.
4 13 1 HB PLOW 27.18 .90 30.
4 15 4 PLANT 19.77 .15 10.
5 10 5 ROW CULT 13.52 .50 15.
7 31 7 HARV1.95 25.00 .00 0.
9 16 2 TAN DISK 13.44 .50 18.
I
DP(HH) RHT(HH) RIN(M) DKH(HH) DKI(H) OP CD HV EF CROP HAT-HV(YRS)
0. 0. .00 0.
150. 0. .00 0.
40. 75. 1.00 0.
25. 100. 1.00 0.
0. 0. .00 0.
75. 0. .00 0.
.00 1 .950 0




.00 0 .000 0
.00 1 .950 0








TABLE 26 - SIMULATED AND OBSERVED MONTHLY RUNOFF FOR THE PLOT 




























































































TABLE 27 - SIMULATED AND OBSERVED MONTHLY SEDIMENT LOSS FOR THE 
PLOT WITH NO SUBSURFACE DRAINAGE (ORIGINAL EPIC).
OSL USLE MUSLE AOF
(T/HA) (T/HA) (T/HA) (T/HA)
1 •
2
3 .001 .21 .07 .14
4 0 .06 0 .03
5 .041 .65 .31 .62
6 .419 .9 .29 .67
7 .019 .35 .19 .3
8 0 .17 .06 .13
9 0 0 0 0
10 0 0 0 0
11 0 0 0 0
12 .104 0 0 0
13 .131 .03 .05 .04
14 .573 .33 .39 .54
15 0 .1 .09 .11
16 .786 .12 .04 .09
17 0 .01 0 .01
18 0 .2 .01 .09
19 0 0 • 0 0
20 .071 .76 .14 .44
21 .01 .31 .12 .23
22 .007 .16 .08 .14
23 0 0 0 0
104
TABLE 27. (CONTINUE)
'H OSL USLE MUSLE AOF
(T/HA) (T/HA) (T/HA) (T/HA)
24 2.004 .07 .03 .07
25 .186 .23 .3 .36
26 .446 .25 .19 .28
27 .186 .1 .12 .14
28 2.667 .19 .09 .18
29 .957 1.11 .77 1.22
30 .821 .93 .44 .84
31 0 .15 .02 .09
32 .698 3.07 .73 2.27
33 .387 .02 .01 .02
34 0 0 0 0
35 .237 .01 0 .01
36 .613 .01 .01 .02
37 .055 0 .01 .01
38 1.536 .45 .43 .57
39 0 0 .01 .01
40 0 .02 0 .01
41 .014 .4 .11 .27
42 0 .28 0 .14
43 .023 .17 0 .09
44 .055 .16 .01 .09
45 .155 .19 .07 .13
105
TABLE 27. (CONTINUE)
'H OSL USLE MUSLE AOF
(T/HA) (T/HA) (T/HA) (T/HA)
46 .935 .71 .37 .63
47 .022 .05 .04 .05
48 .173 .16 .08 .13
49 1.502 .41 .22 .38
50 .901 .15 .27 .31
51 .423 .27 .16 .26
52 1.237 .07 .02 .05
53 .03 .22 .02 .12
54 0 .37 .02 .2
55 1.14 1.45 .14 .83
56 .516 .69 .25 .55
57 .916 1.04 .48 .9
58 2.941 1.08 .92 1.3
59 0 .04 .04 .04
60 .407 .43 .25 .45
61 .009 .1 .06 .08
62 1.409 2.26 .83 1.96
63 .056 .3 .22 .32
64 0 .12 .07 .1
65 0 .22 .04 .14
66 .152 .38 .06 .23
67 .84 .42 .09 .25
106
TABLE 27. (CONTINUE)
'H OSL USLE MUSLE AOF
(T/HA) (T/HA) (T/HA) (T/HA)
68 .363 .5 .04 .27
69 0 0 0 0
70 .017 0 0 0
71 1.971 .01 .01 .02
72 .744 .01 .01 .01
73 .976 .02 .03 .03
74 1.867 .34 .37 .48
75 .415 .37 .28 .44
76 0 .02 .01 .01
77 1.074 .76 .29 .59
78 .695 1.41 .76 1.32
79 .128 .22 .17 .24
80 3.464 2.09 .55 1.48
81 0 .07 .09 .1
82 0 .1 .01 .05
83 .033 1.21 .5 1.14
84 0 .2 .11 .18
APPENDIX D




TABLE 28 - SIMULATED AND OBSERVED MONTHLY RUNOFF FOR THE PLOT




























































































TABLE 29 - SIMULATED AND OBSERVED MONTHLY SEDIMENT LOSS FOR THE
PLOT WITH NO SUBSURFACE DRAINAGE (EPIC-WT).
MONTH OSL USLE MUSLE AOF
(T/HA) (T/HA) (T/HA) (T/HA)
1 • • • • • • • • .... • • • •
2 • • • • • • • • .... • • • •
3 .001 .13 .05 .07
4 0 .15 .02 .08
5 .041 .99 .83 1.07
6 .419 .77 .69 .73
7 .019 .41 .3 .32
8 0 .24 .11 .17
9 0 0 0 0
10 0 0 0 0
11 0 0 0 0
12 .104 0 .01 0
13 .131 0 .01 0
14 .573 .3 .61 .54
15 0 .07 .05 .05
16 .786 .06 .05 .07
17 0 .04 .03 .03
18 0 .2 .01 .09
19 0 0 0 0
20 .071 .76 .59 .73
21 .01 .19 .12 .14
22 .007 0 0 0
23 0 0 0 0
24 2.004 .03 .03 .04
25 .186 .03 .12 .03
26 .446 .31 .7 .31
27 .186 .07 .14 .07
28 2.667 .13 .15 .13
29 .957 1.64 1.78 1.64
30 .821 .86 .51 .86
31 0 .17 .08 .17
32 .698 2.67 1.01 2.67
33 .387 .76 .6 .76
34 0 .05 .01 .05
35 .237 .27 .84 .27
36 .613 .54 1.37 .54
37 .055 11 .33 .19
38 1.536 .56 1.15 .87
39 0 .06 .07 .05
40 0 .05 . .01 .03
41 .014 .25 .17 .21
42 0 .14 .01 .06
43 .023 .1 0 .06
44 .055 .06 .01 .05











— ---------------- --------------- --------------- ----------------
46 .935 .54 .43 .5
47 .022 0 0 0
48 .173 0 0 0
49 1.502 .28 .27 .33
50 .901 .12 .37 .26
51 .423 .12 .24 .23
52 1.237 .01 .01 .01
53 .03 .21 .01 .11
54 0 .23 .03 .13
55 1.14 1.11 .25 .7
56 .516 .84 .33 .62
57 .916 .46 .15 .3
58 2.941 .02 .02 .02
59 0 0 0 0
60 .407 0 .01 .01
61 .009 0 0 0
62 1.409 .44 .72 .76
63 .056 .2 .09 .14
64 0 .05 .02 .03
65 0 .65 .16 .42
66 .152 .67 .25 .48
67 .84 .41 .34 .4
68 .363 .22 .14 .18
69 0 0 0 0
70 .017 0 0 0
71 1.971 .02 .04 .04
72 .744 .01 .01 .01
73 .976 .01 .01 .02
74 1.867 .39 .91 .71
75 .415 .39 .58 .55
76 0 0 .03 .01
77 1.074 1.3 1.47 1.42
78 .695 1.76 1.68 1.82
79 .128 .16 .24 .21
80 3.464 2.09 1.74 2.13
81 0 .04 .05 .05
82 0 .13 .03 .08
83 .033 1.83 1.42 2.01
84 0 .38 .1 .23
APPENDIX E




TABLE 30 - SIMULATED AND OBSERVED MONTHLY RUNOFF FOR THE PLOT




























































































TABLE 31 - SIMULATED AND OBSERVED MONTHLY DRAINED VOLUME




























































































TABLE 32 - SIMULATED AND OBSERVED MONTHLY SEDIMENT LOSS FOR THE
PLOT WITH NO SUBSURFACE DRAINAGE (EPIC-WT).
MONTH OSL USLE MUSLE AOF
(T/HA) (T/HA) (T/HA) (T/HA)
1 • • • • • • • • • » • • • • • •
2 • • • • • • • • • • • • • • • •
3 .001 .13 .05 .07
4 0 .15 .02 .08
5 .041 .99 .83 1.07
6 .419 .77 .69 .73
7 .019 .41 .3 .32
8 0 .24 .11 .17
9 0 0 0 0
10 0 0 0 0
11 0 0 0 0
12 .104 0 .01 0
13 .131 0 .01 0
14 .573 .3 .61 .54
15 0 .07 .05 .05
16 .786 .06 .05 .07
17 0 .04 .03 .03
18 0 .2 .01 .09
19 0 0 0 0
20 .071 .76 .59 .73
21 .01 .19 .12 .14
22 .007 0 0 0
23 0 0 0 0
24 2.004 .03 .03 .04
25 .186 .03 .12 .03
26 .446 .31 .7 .31
27 .186 .07 .14 .07
28 2.667 .13 .15 .13
29 .957 1.64 1.78 1.64
30 .821 .86 .51 .86
31 0 .17 .08 .17
32 .698 2.67 1.01 2.67
33 .387 .76 .6 .76
34 0 .05 .01 .05
35 .237 .27 .84 .27
36 .613 .54 1.37 .54
37 .055 11 .33 .19
38 1.536 .56 1.15 .87
39 0 .06 .07 .05
40 0 .05 .01 .03
41 .014 .25 .17 .21
42 0 .14 .01 .06
43 .023 .1 0 .06
44 .055 .06 .01 .05





’ OSL USLE MUSLE AOF
(T/HA) (T/HA) (T/HA) (T/HA)
46 .935 .54 .43 .5
47 .022 0 0 0
48 .173 0 0 0
49 1.502 .28 .27 .33
50 .901 .12 .37 .26
51 .423 .12 .24 .23
52 1.237 .01 .01 .01
53 .03 .21 .01 .11
54 0 .23 .03 .13
55 1.14 1.11 .25 .7
56 .516 .84 .33 .62
57 .916 .46 .15 .3
58 2.941 .02 .02 .02
59 0 0 0 0
60 .407 0 .01 .01
61 .009 0 0 0
62 1.409 .44 .72 .76
63 .056 .2 .09 .14
64 0 .05 .02 .03
65 0 .65 .16 .42
66 .152 .67 .25 .48
67 .84 .41 .34 .4
68 .363 .22 .14 .18
69 0 0 0 0
70 .017 0 0 0
71 1.971 .02 .04 .04
72 .744 .01 .01 .01
73 .976 .01 .01 .02
74 1.867 .39 .91 .71
75 .415 .39 .58 .55
76 0 0 .03 .01
77 1.074 1.3 1.47 1.42
78 .695 1.76 1.68 1.82
79 .128 .16 .24 .21
80 3.464 2.09 1.74 2.13
81 0 .04 .05 .05
82 0 .13 .03 .08
83 .033 1.83 1.42 2.01
84 0 .38 .1 .23
119
TABLE 33 - SIMULATED AND OBSERVED MONTHLY DRAINED VOLUME
FOR THE PLOT WITH SUBSURFACE DRAINAGE. MODIFIED 




























































































SUMMARY OF STATISTICAL ANALYSES MADE ON 




Table 34 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED AND OBSERVED MONTHLY SURFACE RUNOFF FOR






C Total 81 2250.91793
Root MSE 2.28508
Dep Mean 4 .51377
























T for HO: 
Parameter=0
3.596










T for HO: 
Parameter=l
-1.900
Conclusion: If Prob, |T| > 0.05 conclude HO:
Prob > |T| 
0.0260
STATISTICAL PARAMETERS 









Table 35 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (USLE) AND OBSERVED MONTHLY SEDIMENT LOSS
















Root MSE 0.49216 ! 
Dep Mean 0.36881 1
R 0.4604 
C.V. 132.57866
Conclusion: If Prob, F < 0.05, 
relationship exists 
observed crop yield
conclude that a significant linear 





Standard T for HO: 
Error Parameter=0 Prob > |T|




Standard T for HO: 
Error Parameter=l Prob > |T|
Slope 1 0.3621 0.0760 -8.393 0.0001
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 82 0 3.4640 0.4701 0.7030
USLE 82 0 3.0700 0.3688 0.5448
Table 36 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (MUSLE) AND OBSERVED MONTHLY SEDIMENT LOSS
FOR NON DRAINED PLOT (ORIGINAL EPIC)
ANALYSIS OF VARIANCE
Sum of Mean
Source DF Squares Square F Value Prob>F
Model 1 1.01120 1.01120 29.274 0.0001
Error 80 2.76346 0.03454
C Total 81 3.77467
Root MSE 0.18586 R 0.5499
Dep Mean 0.15939 C.V. 116.60582
Conclusion: If Prob, F < 0.05, conclude that a significant linear 






Standard T for HO: 
Error Parameter=0
0.0246 3.430







Standard T for HO: 
Error Parameter=l
0.0287 -28.972
Prob > (T| 
0.0001
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 82 0 3.4640 0.4701 0.7030
MUSLE 82 0 0.9200 0.1594 0.2167
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Table 37 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (AOF) AND OBSERVED MONTHLY SEDIMENT LOSS































Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
3.345







Standard T for HO: 
Error Parameter=l
0.0609 -11.143
Conclusion: If Prob, |T| > 0.05 conclude HO:
Prob > |T| 
0.0001
STATISTICAL PARAMETERS 














Table 38 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (USLE) AND OBSERVED ANNUAL SEDIMENT LOSS







Model 1 22.06253 22.06253 33.176
Error 5 3.32507 0.66501











Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
1.864







Standard T for HO: 
Error Parameter=l
0.0993 -4.3111
Prob > |T| 
0.0041
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 7 0.5840 10.0130 5.5081 3.3527
USLE 7 2.0900 6.8000 4.1086 2.0570
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Table 39 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (MUSLE) AND OBSERVED ANNUAL SEDIMENT LOSS































Conclusion: If Prob, F < 0.05, conclude that a significant linear 













Standard T for HO: 
Error Parameter=0
0.3303 1.249
Standard T for HO: 
Error Parameter=l
0.0522 -14.098
Prob > |T| 
0.2668
Prob > |T| 
0.0001
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 7 0.5840 10.0130 5.5081 3.3527
MUSLE 7 0.9300 3.1600 1.8671 0.9682
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Table 40 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (AOF) AND OBSERVED ANNUAL SEDIMENT LOSS
FOR NON DRAINED PLOT (ORIGINAL EPIC)
ANALYSIS OF VARIANCE
Sum of Mean
Source DF Squares Square F Value
Model 1 17.73095 ' 17.73095 26.978
Error 5 3.28614 0.65723
C Total 6 21.01709
Root MSE 0.81070 R 0.9185
Dep Mean 3.72143 C.V. 21.78453
Prob>F
0.0035
Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
1.439







Standard T for HO: 
Error Parameter=l
0.0987 -4.937
Conclusion: If Prob, |T| > 0.05 conclude HO:
Prob > |T| 
0.0038
STATISTICAL PARAMETERS 












Table 41 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED CROP YIELD AND OBSERVED CROP YIELD FOR






























0 . 0 0 1 0
Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
2.075







Standard T for HO: 
Error Parameter=l
0.08443 -3.246
Prob > |T| 
0.0122
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
Observed 6 3.6300 16.0300 9.7000 5.1244
Simulated 6 4.7300 14.0700 8.9283 3.8193
APPENDIX G 
SUMMARY OF STATISTICAL ANALYSES MADE ON 




TABLE 42 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED AND OBSERVED MONTHLY SURFACE RUNOFF FOR























Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
3.722










T for HO: 
Parameter=l
-3.801
Conclusion: If Prob, |T| > 0.05 conclude HO:
Prob > |T| 
0.0004
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
Observed 82 0 21.0770 3.7397 5.2381
Simulated 82 0 25.2310 4.1776 4.8287
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TABLE 43 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (USLE) AND OBSERVED MONTHLY SEDIMENT LOSS



























Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
3.715







Standard T for HO: 
Error Parameter=l
0.0771 -10.2191
Conclusion: If Prob, |T| > 0.05 conclude HO:
Prob > |T| 
0.0001
STATISTICAL PARAMETERS 














TABLE 44 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (MUSLE) AND OBSERVED MONTHLY SEDIMENT LOSS



























Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
3.427









T for HO: 
Parameter=l
0.06504 -11.708
Conclusion: If Prob, |T| > 0.05 conclude HO:
Prob > |T| 
0.0001
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 82 0 3.4640 0.4701 0.7030
MUSLE 82 0 1.7800 0.3094 0.4523
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TABLE 45 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (AOF) AND OBSERVED MONTHLY SEDIMENT LOSS



























Conclusion: If Prob, F < 0.05, conclude that a significant linear 








Standard T for HO: 
Error Parameter=0
0.0666 3.384










T for HO: 
Parameter=l
-9.6098
Conclusion: If Prob, |T| > 0.05 conclude HO:
Prob > |T| 
0 .0 001
STATISTICAL PARAMETERS 












TABLE 46 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (USLE) AND OBSERVED ANNUAL SEDIMENT LOSS
























Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
0.682







Standard T for HO: 
Error Parameter=l
0.3010 -1.652
Prob > |T| 
0.0750
Conclusion: If Prob, |T[ > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 7 0.5840 10.0130 5.5081 3.3527
USLE 7 1.5200 8.6300 4.0657 2.7569
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TABLE 47 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (MUSLE) AND OBSERVED ANNUAL SEDIMENT LOSS 
















Root MSE 2.81900 R 0.4675
Dep Mean 3.62432 C.V. 79.44033
Conclusion: If Prob, F < 0.05, conclude that a significant linear 








Standard T for HO: 
Error Parameter=0
2.2619 0.565
Prob > |T| 
0.5966
Parameter Standard T for HO:
Variable DF Estimate Error Parameter=l Prob > [T|
Slope 1 0.4261 0.3578 -1.603 0.0710
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 7 0.5840 10.0130 5.5081 3.3527
MUSLE 7 1.2500 8.5400 3.6243 2.9112
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TABLE 48 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (AOF) AND OBSERVED ANNUAL SEDIMENT LOSS



























Conclusion: If Prob, F < 0.05, conclude that a significant linear 








Standard T for HO: 
Error Parameter=0
2.2483 0.546
Prob > |T| 
0.6084
Parameter Standard T for HO:
Estimate Error Parameter=lVariable DF 
Slope 1 0.5204 0.3556
Conclusion: If Prob, |T| > 0.05 conclude HO:
-1.348
Prob > |T| 
0.1230
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 7 0.5840 10.0130 5.5081 3.3527
AOF 7 1.4170 9.4800 4.0943 3.0647
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TABLE 49 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED AND OBSERVED CROP YIELD (T/HA) FOR



























Conclusion: If Prob, F < 0.05, conclude that a significant linear 








Standard T for HO: 
Error Parameter=0
1.1387 0.098







Standard T for HO: 
Error Parameter=l
0.1057 0.067
Conclusion: If Prob, |T| > 0.05 conclude HO:
Prob > |T| 
0.9780
STATISTICAL PARAMETERS 












SUMMARY OF STATISTICAL ANALYSES MADE ON 




Table 50 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED AND OBSERVED MONTHLY SURFACE RUNOFF FOR






C Total 81 1174.75112
Root MSE 2.03011
Dep Mean 3.18902
























T for HO: 
Parameter=0
4.203







Standard T for HO: 
Error Parameter=l
0.0599 -2.404
Prob > |T| 
0.0092
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS 












Table 51 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
































Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
1.537







Standard T for HO: 
Error Parameter=l
0.0529 -0.775
Prob > |T| 
0.2222
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
Observed 82 0 11.5600 2.6635 3.3444
Simulated 82 0 11.2000 2.4418 3.1269
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Table 52 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (USLE) AND OBSERVED MONTHLY SEDIMENT LOSS































Conclusion: If Prob, F < 0.05, conclude that a significant linear 
relationship exists between simulated crop yield and 
observed crop yield.
PARAMETER ESTIMATES
Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0 Prob > |T|
INTERCEP 1 0.1998 0.05845 3.419 0.0010
Parameter Standard T for HO:
Variable DF Estimate Error Parameter=l Prob > |T|
Slope i 1 0.3147 0.1051 -6. 5205 0.0001
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 82 0 2.5715 0.3054 0.4673
USLE 82 0 2.5900 0.2959 0.4635
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Table 53 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (MUSLE) AND OBSERVED MONTHLY SEDIMENT LOSS































Conclusion: If Prob, F < 0.05, conclude that a significant linear 













Standard T for HO: 
Error Parameter=0
0.0353 3.528
Standard T for HO: 
Error Parameter=l
0.06344 -12.679
Prob > |T| 
0.0007
Prob > |T| 
0.0001
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 82 0 2.5714 0.3054 0.4672
MUSLE 82 0 1.1400 0.1841 0.2804
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Table 54 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (AOF) AND OBSERVED MONTHLY SEDIMENT LOSS
FOR SUBSURFACE DRAINED PLOT (EPIC-WT)
ANALYSIS OF VARIANCE
Sum of Mean
Source DF Squares Square F Value
Model 1 1.33380 1.33380 9.869
Error 80 10.81226 0.13515











Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
3.476










T for HO: 
Parameter=l
-8.2998
Prob > |T| 
0 .0 0 0 1
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 82 0 2.5715 0.3054 0.4673
AOF 82 0 1.7300 0.2528 0.3872
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Table 55 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (USLE) AND OBSERVED ANNUAL SEDIMENT LOSS































Conclusion: If Prob, F < 0.05, conclude that a significant linear 













Standard T for HO: 
Error Parameter=0
1.5603 1.006
Standard T for HO: 
Error Parameter=l
0.3858 ‘-1.219
Prob > |T| 
0.3607
Prob > |T| 
0.1462
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 7 0.4900 6.1900 3.5771 2.0388
USLE 7 1.6400 7.0800 3.4643 2.0638
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Table 56 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (MUSLE) AND OBSERVED ANNUAL SEDIMENT LOSS































Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
1.060










T for HO: 
Parameter=l
-2.475
Prob > |T| 
0.0293
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 7 0.4900 6.1900 3.5771 2.0388
MUSLE 7 1.1500 5.1800 2.1528 1.4962
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Table 57 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED (AOF) AND OBSERVED ANNUAL SEDIMENT LOSS







Model 1 4.25341 4.25341 1.190
Error 5 17.86399 3.57280











Conclusion: If Prob, F < 0.05, conclude that a significant linear 













Standard T for HO: 
Error Parameter=0
1.5308 0.969
Standard T for HO: 
Error Parameter=l
0.3785 -1.551
Prob > |T| 
0.3772
Prob > |T| 
0.0930
Conclusion: If Prob, |T| > 0.05 conclude HO:
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OSL 7 0.4900 6.1900 3.5771 2.0388
AOF 7 1.3600 6.6600 2.9600 1.9199
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Table 58 - SUMMARY OF STATISTICAL ANALYSES MADE ON LINEAR REGRESSION
BETWEEN SIMULATED AND OBSERVED CROP YIELD (T/HA) FOR































Conclusion: If Prob, F < 0.05, conclude that a significant linear 











T for HO: 
Parameter=0
1.199




Standard T for HO: 
Error Parameter=lVariable DF
Slope 1 0.4786 0.4264 -1.222
Conclusion: If Prob, |T| > 0.05 conclude HO:
Prob > |T| 
0.1525
STATISTICAL PARAMETERS
Variable # Minimum Maximum Mean Standard Dev.
OBSERVED 6 10.7800 20.3800 16.0467 3.5771
SIMULATED 6 10.0000 20.2600 16.0500 3.4978
APPENDIX I 
















































MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION
1
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 4.49 87.55 8.62 .27 28.82 63.49 42.68 11.73 13.04 .35 2.65 42.45 306.14 0
MUSL .03 .58 .07 .00 .31 .29 .19 .06 .00 .00 .00 .00 1.54 MUSL
AOF .03 1.16 .14 .03 .62 .67 .30 .13 .00 .00 .00 .00 3.08 AOF
USLE .00 1.21 .21 .06 .65 .90 .35 .17 .00 .00 .00 .00 3.57 USLE
ET 40.40 31.75 59.20 36.90 75.41 163.13 176.53 79.63 41.35 34.25 23.97 23.79 786.29 ET
EP .00 .00 .00 .62 31.23 160.61 172.05 55.77 8.30 .86 1.19 .67 431.31 EP
RAIN 25.40 206.50 57.16 28.20 111.76 219.96 157.22 58.68 81.53 42.18 43.43 137.67 1169.69 RAIN
SW .23 .28 .24 .19 .18 .24 .23 .17 .18 .18 .19 .28 SW
UTBL 1.83 .33 1.59 2.94 3.00 .78 1.59 2.93 3.00 3.00 3.00 .44 WTBL
TN03 354.91 319.56 549.79 549.76 468.59 338.42 238.74 254.47 268.77 277.49 282.05 263.88 TN03
HU .00 .00 .00 124.03 588.55 1186.70 1850.78 419.49 464.80 464.80 464.80 464.80 HU
LAI .00 .00 .00 .07 2.06 4.82 1.45 4.21 .00 .05 .05 .05 LAI
RD .00 .00 .00 .07 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 RD
RU .00 .00 .00 .04 1.25 3.64 3.14 .47 .41 .41 .41 .41 RW
BIOM .00 .00 .00 .11 3.66 12.98 14.83 2.04 2.04 2.04 2.04 2.04 BIOM
RSD .73 .67 .50 .11 .06 .05 .04 .24 .31 .31 .32 .35 RSD
STD .00 .00 .00 .00 .00 .00 .00 1.23 .91 .67 .49 .36 STD
STRS 0 0 0101500400401100500401100500520401100402101500401100500403100500406100500416503100 STRS
CORN YLD = 7.43 T/HA BIOM = 14.91 T/HA IRGA = 0. MM CAW = 776i. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 340.06 S/HA RTRN = 743.29 S/HA EK = .24 UK 0. MX HU = 1947. THK 0. MM
STRESS DAYS (BIOMASS)-- WATER = 1.1 N = .0i P = .0 TEMP = 3.4 AIR = 20.0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAW = 673. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HA EK = .24 WK 0. MX HU = 0. THK 0. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0i p = .0 TEMP = 28.3 AIR = 3.4
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
JAN FEB MAR APR MAY JUN
2
JUL AUG SEP OCT NOV DEC YR
Q 33.87 97.74 18.27 22.96 2.25 2.75 .00 34.30 26.20 21.60 38.03 318.76 616.74 Q
MUSL .05 .39 .09 .04 .00 .01 .00 .14 .12 .08 .00 .03 .97 MUSL
AOF .04 .54 .11 .09 .01 .09 .00 .44 .23 .14 .00 .07 1.76 AOF
USLE .03 .33 .10 .12 .01 .20 .00 .76 .31 .16 .00 .07 2.09 USLE
ET 35.63 47.60 71.17 58.98 68.00 159.24 150.58 78.49 38.21 32.41 31.04 32.90 804.26 ET
EP .68 .77 22.80 8.17 30.70 158.72 146.54 38.98 1.08 .90 .96 .55 410.85 EP
RAIN 88.91 140.72 71.37 123.44 42.92 97.55 35.82 179.31 82.54 102.36 97.80 362.46 1425.20 RAIN
SW .30 .30 .20 .25 .20 .14 .09 .24 .23 .28 .30 .31 SW
WTBL .03 .01 2.68 1.04 2.24 2.97 3.00 .75 1.60 .50 .03 .01 WTBL
TN03 152.36 126.53 114.24 476.29 388.17 282.73 227.89 220.89 182.13 179.38 152.10 129.81 TN03
HU .00 96.55 391.15 182.61 667.23 1252.43 .00 213.10 213.10 213.10 213.10 213.10 HU
LAI .05 .05 1.45 .12 2.26 3.96 .00 .00 .00 .05 .05 .05 LAI
RD 1.99 2.00 2.00 .11 2.00 2.00 .00 2.00 2.00 2.00 2.00 2.00 RD
RW .59 .47 .30 .07 .85 3.10 .00 .30 .30 .30 .30 .30 RW
BIOM 1.46 1.29 1.29 .18 2.56 11.68 .00 1.52 1.52 1.52 1.52 1.52 BIOM
RSD .34 .37 .37 .20 .10 .04 .56 .43 .33 .40 .42 .46 RSD
STD .79 .73 .54 .15 .08 .06 6.10 4.06 1.03 .76 .56 .41 STD
STRS523408100523405100515403100402102500514400100401500100401500100401101500522400100404502100530400100527404100 STRS
COST = 57.53 S/HA RTRN = 20.10 S/HA EK
STRESS DAYS (BIOMASS)-- WATER = .0
CORN YLD = 9.37 T/HA BIOM = 18.14 T/HA IRGA
COST = 340.63 S/HA RTRN = 937.31 S/HA EK
STRESS DAYS (BIOMASS)- WATER = 2.1
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA
COST = .00 S/HA RTRN = .00 S/HA EK
STRESS DAYS (BIOMASS)- WATER = 1.5
0. MM CAW = 720. MM MX RD = 2.00 M LIME = .00 T/HA
24 WK = 0. MX HU = 465. THK = 0. MM
= .0 P = .0 TEMP = 16.7 AIR = 61.2
0. MM CAW = 620. MM MX RD = 2.00 M LIME = .00 T/HA
24 WK = 0. MX HU = 1839. THK = 0. MM
= .0 P = .0 TEMP = 4.2 AIR = 14.1
0. MM CAW = 561. MM MX RD = .00 M LIME = .00 T/HA
24 WK = 0. MX HU 0. THK = 0. MM
= .0 P = .0 TEMP = 9.1 AIR = 80.6
MOMTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
3
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 75.13 50.32 51.45 94.75 120.69 92.11 5.00 137.54 81.56 1.48 29.91 77.26 817.20 Q
MUSL .30 .19 .12 .09 .77 .44 .02 .73 .01 .00 .00 .01 2.68 MUSL
AOF .36 .28 .14 .18 1.22 .84 .09 2.27 .02 .00 .01 .02 5.41 AOF
USLE .23 .25 .10 .19 1.11 .93 .15 3.07 .02 .00 .01 .01 6.07 USLE
ET 34.33 28.04 63.23 45.43 88.52 103.15 131.70 69.83 63.07 31.03 29.85 26.53 714.71 ET
EP .37 .64 2.81 .51 4.34 94.42 120.84 37.75 .94 1.03 .93 .43 265.02 EP
RAIN 111.75 133.85 113.03 216.91 179.07 244.60 81.53 280.91 152.15 26.93 118.11 151.12 1809.96 RAIN
SW .24 .29 .26 .29 .24 .24 .22 .28 .29 .19 .25 .30 SW
WTBL 1.48 .09 1.12 .13 1.56 1.47 1.91 .30 .35 2.90 1.09 .05 WTBL
TN03 56.58 50.32 69.70 419.94 563.01 470.63 352.49 303.91 213.29 205.55 204.62 175.76 TN03
HU .00 53.13 .00 93.37 552.84 1075.24 64.67 285.48 285.48 285.48 285.48 285.48 HU
LAI .05 .07 .00 .05 .69 3.12 .09 .05 .05 .05 .05 .02 LAI
RD 1.99 2.00 .00 .06 2.00 2.00 .09 2.00 2.00 2.00 2.00 2.00 RD
RU .45 .35 .00 .00 .10 1.86 .01 .29 .29 .29 .29 .29 RW
BIOM 1.13 1.00 .00 .01 .31 6.75 .02 1.46 1.45 1.45 1.45 1.45 BIOM
RSD .47 .45 .37 .21 .08 .05 .25 .22 .23 .23 .25 .27 RSD
STD .66 .60 .24 .05 .03 .02 3.36 .85 .63 .46 .34 .25 STD
STRS418512100517410100519400100510101400528100400 0510101401506402100530400100504403100412500100415513100 STRS
PAST YLD = .48 T/HA BIOM =- 1.52 T/HA IRGA = 0. MM CAW = 748. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 57.53 $/HA RTRN = 9.55 $/HAi EK = .24 WK 0. MX HU = 156. THK = 1. MM
STRESS DAYS (BIOMASS)-- WATER = .0 N = .0 P = .0 TEMP = 28.9 AIR = 47.8
CORN YLD = 4.73 T/HA BIOM = 10.42 T/HA IRGA = 0. MM CAW = 839. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 525..19 $/HA RTRN = 473.15 $/HA, EK = .24 WK 0. MX HU = 1656. THK = 1. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0 P = .0 TEMP = 1.2 AIR = 47.4
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAW = 883. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 $/HA RTRN = .00 $/HA, EK = .24 WK = 0. MX HU = 0. THK = 1. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0 P = .0 TEMP = 31.6 AIR = 52.6
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 48.58 82.04 11.58 1.22 24.36 1.02 .77 2.82 15.06 82.06 10.06 20.81 300.39 Q
MUSL .01 .43 .01 .00 .11 .00 .00 .01 .07 .37 .04 .08 1.12 MUSL
AOF .01 .57 .01 .01 .27 .14 .09 .09 .13 .63 .05 .13 2.14 AOF
USLE .00 .45 .00 .02 .40 .28 .17 .16 .19 .71 .05 .16 2.60 USLE
ET 34.38 53.40 52.69 37.91 169.78 193.55 103.13 49.46 37.11 32.89 28.08 21.68 814.06 ET
EP .35 1.23 5.44 7.56 162.05 193.55 92.23 1.33 1.29 1.28 1.35 .88 468.53 EP
RAIN 82.80 162.82 39.88 35.56 111.50 95.25 56.13 127.26 90.15 219.96 55.62 84.58 1161.51 RAIN
SW .30 .29 .21 .18 .14 .10 .08 .18 .17 .27 .23 .23 SW
WTBL .01 .23 2.36 2.97 3.00 3.00 3.00 1.68 2.74 .58 1.77 1.78 WTBL
TN03 106.34 90.28 450.35 432.10 262.01 149.11 142.07 159.67 162.84 160.22 145.52 154.12 TN03
HU .00 49.41 8.69 356.99 851.45 1374.85 187.88 187.88 187.88 187.88 187.88 187.88 HU
LAI .05 .06 .05 .75 4.75 3.70 .00 .05 .05 .05 .05 .05 LAI
RD 1.99 2.00 .04 .77 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 RD
RW .43 .35 .00 .41 3.83 5.70 .22 .22 .22 .22 .22 .22 RW
BIOM 1.08 .95 .01 1.15 12.97 24.71 1.12 1.12 1.12 1.12 1.12 1.12 BIOM
RSD .26 .26 .20 .15 .06 .03 .29 .30 .39 .62 .65 .56 RSD
STD .53 . 50 .12 . 09 . 05 . 03 7.05 6.74 6.39 5.68 1.45 1.06 STD
STRS417514100528401100520402101103402500401100500401100500103401500401100500 0402501100525402100411500100 STRS
PAST YLD = .73 T/HA BIOM = 1.46 T/HA IRGA = 0. MM CAW = 735. MM MX RD = 2.00 M LIME = 2.33 T/HA
COST = 57.53 S/HA RTRN = 14.67 S/HA EK = .24 WK = 0. MX HU = 252. THK = 1. MM
STRESS DAYS (BIOMASS)-- WATER = .0 N = .0 P = .0 TEMP = 20.5 AIR = 61.4
CORN YLD = 14.07 T/HA BIOM = 26.22 T/HA IRGA = 0. MM CAW = 636. HM MX RD = 2.00 M LIME = 2.33 T/HA
COST = 334.27 S/HA RTRN = 1407.45 S/HA EK = .24 WK = 0. MX HU = 1589. THK = 1. MM
STRESS DAYS (BIOMASS)-- WATER = 4 . 1  N = .0 P = .0 TEMP = 4.0 AIR = .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAW = 653. MM MX RD = .00 M LIME = 2.33 T/HA
COST = .00 S/HA RTRN = .00 S/HA EK = .24 WK = 0. MX HU = 0. THK = 1. MM
STRESS DAYS (BIOMASS)- WATER = 3 . 1  N = .0 P = .0 TEMP = 15.9 AIR = 26.3
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
JAN FEB MAR APR MAY JUN
5
JUL AUG SEP OCT NOV DEC YR
Q 43.68 73.63 36.51 34.93 4.30 5.36 28.40 47.39 82.57 125.90 4.89 38.94 526.50 <3
MUSL .22 .27 .16 .02 .02 .02 .14 .25 .48 .92 .04 .25 2.79 MUSL
AOF .38 .31 .26 .05 .12 .20 .83 .55 .90 1.30 .04 .45 5.39 AOF
USLE .41 .15 .27 .07 .22 .37 1.45 .69 1.04 1.08 .04 .43 6.20 USLE
ET 27.09 41.34 66.69 59.02 165.87 209.26 51.62 77.78 53.63 65.48 47.50 26.34 891.65 ET
EP .27 .78 2.37 7.79 154.42 209.14 18.93 23.20 .97 .82 1.11 .65 420.46 EP
RAIN 120.99 118.80 119.20 119.34 67.20 82.30 170.10 148.40 215.40 222.48 30.23 112.70 1527.14 RAIN
SU .29 .29 .22 .19 .14 .08 .18 .29 .30 .30 .23 .28 SW
WTBL .08 .10 2.25 2.88 3.00 3.00 1.72 .51 .14 .12 1.94 .48 WTBL
TN03 109.00 95.49 111.07 396.14 580.25 470.59 488.21 381.92 290.63 221.40 181.10 173.35 TN03
HU .00 96.08 .00 341.66 845.25 1426.94 .00 239.37 239.37 239.37 239.37 239.37 HU
LAI .05 .17 .00 .71 4.77 2.56 .00 .00 .00 .05 .05 .05 LAI
RD 1.99 2.00 .00 .71 2.00 2.00 .00 2.00 2.00 2.00 2.00 2.00 RD
RU .17 .11 .00 .43 3.68 5.29 .00 .02 .02 .02 .02 .02 RW
BIOM .43 .38 .00 1.20 12.47 23.94 .00 .09 .09 .09 .09 .09 BIOM
RSD .71 .64 .43 .30 .12 .06 .31 .56 .44 .32 .25 .28 RSD
STD 1.40 1.10 .30 .21 .11 .08 8.06 1.87 .47 .35 .26 .19 STD
STRS424504100519409100510400100104401500 0101401500 0521101400518100400531100400526100400422501100 STRS
PAST YLD = .21 T/HA BIOM = 1.12 T/HA IRGA = 0. MM CAW = 607. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 129,.71 S/HA RTRN = 4.29 S/HAi EK = .24 WK 0. MX HU = 188. THK = 1. MM
STRESS DAYS (BIOMASS)-- WATER = .0 N = .0i p = .0 TEMP = 33.0 AIR = 33.0
CORN YLD = 12.62 T/HA BIOM = 24.33 T/HA IRGA = 0. MM CAW = 679. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 490.57 S/HA RTRN = 1262.15 S/HAi EK = .24 WK = 0. MX HU = 1574. THK = 1. MM
STRESS DAYS (BIOMASS)-- WATER = 5.1 N = .0 P = .0 TEMP = 1.9 AIR .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAW = 903. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HA, EK = .24 WK = 0. MX HU = 0. THK = 1. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0 P = .0 TEMP = 22.6 AIR = 96.7
155
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
6
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 6.72 75.23 23.02 9.01 7.36 12.69 21.18 9.79 .19 18.50 172.09 117.56 473.34 Q
MUSL .06 .83 .22 .07 .04 .06 .09 .04 .00 .00 .01 .01 1.42 MUSL
AOF .08 1.96 .32 .10 .14 .23 .25 .27 .00 .00 .02 .01 3.38 AOF
USLE .10 2.26 .30 .12 .22 .38 .42 .50 .00 .00 .01 .01 4.33 USLE
ET 39.90 33.43 67.64 43.47 88.99 162.49 147.01 91.11 32.87 35.05 31.94 26.76 800.65 ET
EP .74 1.91 9.67 1.07 64.65 162.49 133.13 65.46 1.17 1.11 .99 .59 442.98 EP
RAIN 42.93 135.89 63.25 59.69 75.69 144.78 127.76 103.63 40.90 100.33 310.13 150.37 1355.35 RAIN
SU .29 .29 .22 .19 .17 .18 .18 .16 .16 .24 .30 .30 SW
UTBL .56 .14 2.01 2.96 3.00 2.30 2.23 2.96 3.00 1.25 .06 .01 WTBL
TN03 147.67 126.40 460.77 450.69 686.48 579.93 508.40 518.64 533.41 534.74 461.22 406.06 TN03
HU .00 105.03 .00 123.18 610.39 1144.06 169.67 441.85 441.85 441.85 441.85 441.85 HU
LAI .05 .49 .00 .08 3.60 4.87 1.70 .05 .05 .05 .05 .05 LAI
RD 1.99 2.00 .00 .08 2.00 2.00 1.84 2.00 2.00 2.00 2.00 2.00 RD
RW .03 .02 .00 .07 1.93 4.16 .13 .48 .48 .48 .48 .48 RW
BIOM .07 .06 .00 .19 5.92 16.08 .38 2.42 2.42 2.42 2.42 2.42 BIOM
RSD .27 .25 .13 .08 .03 .02 .34 .30 .37 .45 .54 .56 RSD
STD .16 .13 .03 .02 .01 .01 5.69 1.57 1.16 .85 .63 .46 STD
STRS524407100517407100516400100102500400 0 0101401500402100500401100500404100500524401100531400100 STRS
PAST YLD = .05 T/HA BIOM = .09 T/HA IRGA = 0. MM CAW = 686. MM MX RD = 2.00 M LIME = 2.62 T/HA
COST = 70.97 S/HA RTRN = .96 S/HAi EK = .24 WK 0. MX HU = 239. THK 2. MM
STRESS DAYS (BIOMASS)-- WATER = .0 N = .0i p = .0 TEMP = 13.5 AIR = 56.6
CORN YLD = 11.58 T/HA BIOM = 21I.64 T/HA IRGA = 0. MM CAW = 675. MM MX RD = 2.00 M LIME =2.62 T/HA
COST = 490.57 S/HA RTRN = 1158.33 S/HA. EK = .24 WK 0. MX HU = 1563. THK 2. MM
STRESS DAYS (BIOMASS)-- WATER = 2.6 N = .0 P = .0 TEMP = 1.4 AIR .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAW = 795. MM MX RD = .00 M LIME = 2.62 T/HA
COST = .00 S/HA RTRN = .00 S/HA, EK = .24 WK 0. MX HU = 0. THK 2. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0i p = .0 TEMP = 8.1 AIR = 54.5
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
7
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 158.82 96.21 65.31 2.62 45.00 152.73 38.57 101.90 14.92 1.38 62.14 13.38 752.97 Q
MUSL .03 .37 .28 .01 .29 .76 .17 .55 .09 .01 .50 .11 3.16 MUSL
AOF .03 .48 .44 .01 .59 1.32 .24 1.48 .10 .05 1.14 .18 6.08 AOF
USLE .02 .34 .37 .02 .76 1.41 .22 2.09 .07 .10 1.21 .20 6.80 USLE
ET 35.14 33.93 56.28 57.13 100.67 155.16 163.10 52.15 58.44 19.72 25.19 23.41 780.30 ET
EP .33 .67 3.35 4.37 69.05 155.16 149.44 .00 .00 .00 .00 .00 382.37 EP
RAIN 201.17 183.39 145.29 24.89 170.94 294.64 146.05 259.84 50.04 23.62 111.25 55.12 1666.24 RAIN
SU .31 .28 .30 .19 .23 .29 .24 .29 .22 .19 .19 .26 SW
UTBL .01 .67 .04 2.65 1.43 .07 1.60 .28 1.94 2.96 2.91 1.05 WTBL
TN03 279.98 242.56 203.44 606.09 782.58 572.98 382.66 348.87 265.03 273.18 277.16 274.14 TN03
HU .00 20.72 227.10 214.51 699.74 1215.93 .00 .00 .00 .00 .00 .00 HU
LAI .05 .05 .22 .16 3.69 4.78 .00 .00 .00 .00 .00 .00 LAI
RD 1.99 1.99 2.00 .15 2.00 2.00 .00 .00 .00 .00 .00 .00 RD
RU .72 .63 .48 .14 2.01 2.76 .00 .00 .00 .00 .00 .00 RW
BIOM 1.80 1.60 1.59 .37 6.18 10.32 .00 .00 .00 .00 .00 .00 BIOM
RSD .56 .61 .56 .18 .06 .05 .34 .22 .21 .24 .25 .26 RSD
STD .91 .85 .62 .00 .00 .00 3.44 2.52 .64 .47 .35 .25 STD
STRS416515100522406100530400100507404102 0517400100528400100 0 0 0 0 0 STRS
PAST YLD = .63 T/HA BIOM = 2.42 T/HA IRGA = 0. MM CAW = 819. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 138,.75 S/HA RTRN = 12.55 S/HA EK = .24 UK = 0. MX HU = 256. THK 2. MM
STRESS DAYS (BIOMASS)-- WATER = .0 N = .0 P = .0 TEMP = 25.6 AIR = 73.8
CORN YLD = 5,.35 T/HA BIOM = 10.41 T/HA IRGA = 0. MM CAW = 918. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 504.31 S/HA RTRN = 534.91 S/HAi EK = .24 WK = 0. MX HU = 1772. THK 2. MM
STRESS DAYS (BIOMASS)-- WATER = 2.0 N = .0 P = .0 TEMP = .7 AIR = 44.6
SOIL CHARACTERISTICS AT THE END OF THE SIMULATION PERIOD
SOIL LAYER
1 2 2 2 2
DEPTH(M) .01 .13 .25 .38 .50
POROSITY(M/M) .490 .468 .468 .468 .468
FC SW(M/M) .390 .390 .390 .390 .390
WP SU(M/M) .200 .200 .200 .200 .200
SW(M/M) .321 .372 .389 .390 .390
SAT COND(MM/H) 12.00 12.00 12.00 12.00 12.00
SSF TIME(O) 178.E 178.E 178.E 178.E 178.
BD 33KPA(T/M3) 1.35 1.41 1.41 1.41 1.41
BDD OV DRY(T/M3) 1.35E 1.41E 1.41E 1.41E 1.41
SAND(X) 40.0 40.0 40.0 40.0 40.0
SILT(X) 27.0 27.0 27.0 27.0 27.0
CLAY(X) 33.0 33.0 33.0 33.0 33.0
ROCK(X) .0 .0 .0 .0 .0
PH 6.0 6.0 6.0 6.1 6.1
SM BS(CMOL/KG) 4.4 4.4 5.4 6.4 6.4
CEC(CMOL/KG) 6.4 6.4 6.4 6.4 6.4
AL SAT(X) .OE .OE 1 .OE .OE .0
CAC03(X) .1 6.4 6.4 6.4 .1
LAB P(G/T) 83. 79. 61. 64. 65.
P SORP RTO .58E .58E .58E .58E .58
MN P AC(G/T) 60. E 57.E 44.E 46. E 47.
MN P ST(G/T) 241. E 226. E 203. E 196.E 194.
ORG P(G/T) 58.E 48. E 39. E 35.E 34.
N03(G/T) 8. 4. 5. 5. 6.
ORG N AC(G/T) 150. 98. 54. 35. 28.
ORG N ST(G/T) 242. 244. 245. 245. 244.
ORG C(X) 1.59 1.39 1.21 1.14 1.11
CROP RSDCT/HA) .24 .11 .04 .02 .01
RWT(T/HA) .00 .00 .00 .00 .00
SOIL WATER BALANCE = -.514793E-02
ERODED SOIL THICKNESS = 2.0 MM
PEAK FLOW RATE STATS(MM/H)

































3 3 3 4 TOT
.67 .85 1.20 3.00
.468 .468 .468 .483 .4 77
.390 .390 .390 .340 .360
.200 .200 .200 .140 .164
.390 .390 .424 .483 .449
40.00 40.00 40.00 1.00
178. 178. 178. 130.
1.41 1.41 1.41 1.37
1.41 1.41 1.41 1.37
40.0 40.0 40.0 36.4
27.0 27.0 27.0 32.7
33.0 33.0 33.0 30.9
.0 .0 .0 .0
6.1 6.1 6.1 6.1
6.4 6.4 6.4 7.8
6.4 6.4 6.4 7.8
.0 .0 .0 .0
6.4 6.4 .1 .1
65. 66. 67. 67. 2785.
.58 .58 .58 .58
47. 48. 49. 49. 2022.
194. 194. 195. 195. 8168.
35. 35. 34. 34. 1460.
7. 10. 10. 6. 274.
13. 12. 11. 10. 750.
266. 265. 265. 265. 10868.
1.13 1.13 1.12 1.12
.00 .00 .00 .00 .43
.00 .00 .00 .00 .00




JAN FEB HAR APR
c .09 .34 .22 .08
AOF .13 .76 .20 .07
YU 0. 0. 0. 0.
RAIN 96.3 154.6 87.0 86.9
DAYP 8.71 8.29 6.29 5.71
PRK .0 .0 .0 .0
Q 53.0 80.4 30.7 23.7
El 36. 62. 27. 31.
DAYQ 6.43 6.86 5.14 3.29
SU .29 .28 .28 .22
QIN 49.92 -6.16 -152.86 -98.97
ET 35. 38. 62. 48.
PET 52. 61. 109. 135.
TAV 8.71 11.55 15.99 19.33
RAD 9. 10. 15. 18.




.28 .20 .20 .20 .13
.42 .50 .26 .75 .20
0. 0. 0. 0. 0.
108.4 168.4 110.7 165.4 101.8
7.14 11.14 10.00 12.29 7.29
.0 .0 .0 .0 .0
33.3 47.2 19.5 49.4 33.4
51. 94. 59. 156. 55.
3.29 5.57 4.29 4.57 4.14
.21 .17 .19 .20 .24
-23.02 55.53 29.89 100.52 -58.48
108. 164. 132. 71. 46.
164. 169. 179. 155. 134.
23.55 26.65 28.18 27.99 25.23
20. 19. 19. 17. 16.
13.63 14.28 14.37 13.86 12.98
OCT NOV DEC YR
.23 .14 .04 .18 C
.30 .18 .12 3.89 AOF
0. 0. 0. 0. YU
105.4 109.5 150.6 1445.0 RAIN
7.57 6.29 8.14 98.86 DAYP
.0 .1 .3 .5 PRK
35.9 45.7 89.9 541.9 Q
37. 41. 90. 738. El
4.71 4.43 5.71 58.43 DAYQ
.22 .25 .25 .23 SU
6.23 -12.30 87.85 -21.85 QIN
36. 31. 26. 799. ET
102. 68. 47. 1376. PET
20.66 16.20 12.01 19.67 TAV
13. 10. 7. 15. RAD
12.04 11.15 10.58 HRLT
AVE ANNUAL VALUES
7 Q 541.90 MUSL 1.95 AOF 3.89 USLE 4.52 YON 5.06 YN03 67.86 YP 2.72 YAP 2.56 ET 798.85 
403.07 RAIN 1445.01 IRGA .00 FN 543.71 FP 37.86 CN 88.18 AOF 3.89 USLE 4.52 WVL .00 RN 14
.71 COST 505.37 RTRN 939.82
AVE ANNUAL CROP YLD DATA AVE STRESS DAYS
CROP YLD BIOM RAD HU RD --- BIOMASS'--- --- ---ROOT GROUTH---
(T/HA) (T/HA) (HJ/H2) (C) (H) UATER N P TEMP AIR BD ALSAT TEMP
CORN 9.31 18.01 1967. 1706. 2.00 2.6 .0 .0 2.4 18.0 .0 .0 1.3
PAST .52 1.45 1797. 259. 2.00 1.4 .0 .0 42.3 108.0 .0 .0 19.1
BEGINNING TIME: 7: 3:45 
ENDING TIME: 7:13:70






















































MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION
JAN FEB MAR APR HAY JUN
l
JUL AUG SEP OCT NOV DEC YR
Q 3.63 99.93 3.55 .83 40.53 64.33 33.43 10.22 15.39 2.94 13.61 38.99 327.37 Q
MUSL .05 1.17 .05 .02 .84 .75 .34 .12 .00 .00 .00 .01 3.35 MUSL
AOF .03 1.51 .07 .08 1.08 .75 .35 .17 .00 .00 .00 .00 4.05 AOF
USLE .00 1.20 .13 .15 .99 .78 .41 .24 .00 .00 .00 .00 3.91 USLE
ET 34.81 52.25 50.71 47.40 85.69 138.41 139.31 70.95 41.07 35.85 14.95 25.13 736.55 ET
EP .00 .00 .00 .62 29.38 139.76 134.11 40.55 7.80 .78 1.19 .69 354.89 EP
RAIN 25.20 213.00 55.50 28.10 109.00 220.10 156.90 58.70 81.40 42.00 43.30 137.70 1170.90 RAIN
SU .29 .28 .28 .27 .25 .26 .25 .23 .26 .27 .28 .30 SU
UTBL .27 .35 .34 .60 .82 .59 .80 1.09 .77 .73 .54 .05 UTBL
TN03 354.16 306.23 590.13 538.76 429.26 299.26 208.43 162.12 151.64 139.94 129.81 120.29 TN03
HU .00 .00 .00 124.03 588.55 1186.71 1849.93 419.49 464.80 464.80 464.80 464.80 HU
LAI .00 .00 .00 .07 2.03 3.63 1.11 4.41 .00 .05 .05 .05 LAI
RD .00 .00 .00 .07 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 RD
RW .00 .00 .00 .04 1.19 2.27 2.47 .70 .65 .65 .65 .65 RU
BIOM .00 .00 .00 .11 3.48 8.12 11.67 3.08 3.26 3.26 3.26 3.26 BIOM
RSD .75 .69 .58 .15 .07 .06 .05 .28 .28 .25 .26 .30 RSD
STD .00 .00 .00 .00 .00 .00 .00 .76 .56 .41 .30 .22 STD
STRS 0 0 0101500400502401100514401100513403100402101500401100500403100500406100500516407100 STRS
CORN YLD = 6.76 T/HA BIOM = 11.73 T/HA IRGA = 0.MM CAU = 920. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 340.06 $/HA RTRN = 676.48 S/HA EK = .24 UK = 0. MX HU = 1947. THK = 0. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0 P = .0 TEMP = 5.3 AIR = 28.9
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0.MM CAU = 777. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HA EK = .24 UK = 0. MX HU = 0. THK = 0. MM
STRESS DAYS (BIOMASS)- UATER = 1.0 N = .0 P = .0 TEMP = 19.4 AIR = 16.0
162
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
2
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 40.22 75.63 5.74 41.67 6.27 3.66 .00 56.74 14.96 19.68 18.86 252.31 535.72 Q
MUSL .01 .34 .05 .05 .01 .03 .00 .59 .13 .00 .00 .03 1.25 MUSL
AOF .00 .31 .05 .07 .01 .05 .00 .73 .14 .00 ..00 .05 1.41 AOF
USLE .00 .19 .07 .06 .01 .20 .00 .76 .19 .00 .00 .04 1.52 USLE
ET 36.93 42.52 85.82 71.56 89.23 141.33 132.92 72.35 32.85 30.43 25.26 27.43 788.62 ET
EP .69 1.07 60.97 19.36 45.82 141.32 129.18 30.59 .72 .87 .96 .55 432.10 EP
RAIN 88.80 140.80 71.40 123.50 43.00 97.60 35.80 179.20 82.10 102.10 97.50 362.60 1424.40 RAIN
SU .29 .29 .27 .28 .23 .20 .15 .20 .23 .25 .28 .30 SU
UTBL .11 .25 .51 .39 1.06 1.45 2.14 1.79 1.55 1.17 .48 .02 UTBL
TN03 11.48 12.65 14.60 394.97 315.35 211.00 152.94 138.88 151.15 150.47 135.36 117.72 TN03
HU .00 96.55 391.15 182.61 667.22 1252.43 .00 213.10 213.10 213.10 213.10 213.10 HU
LAI .05 .33 3.12 .09 2.98 4.64 .00 .05 .05 .05 .05 .05 LAI
RD 1.99 2.00 2.00 .11 2.00 2.00 .00 2.00 2.00 2.00 2.00 2.00 RD
RU .94 .75 .49 .03 1.36 3.61 .00 .48 .48 .48 .48 .48 RU
BIOM 2.34 2.07 2.07 .09 4.12 13.61 .00 2.38 2.38 2.38 2.38 2.38 BIOM
RSD .35 .45 .52 .31 .14 .06 .78 .64 .49 .50 .54 .59 RSD
STD 1.00 .97 .71 .22 .11 .08 5.38 3.43 .87 .64 .47 .35 STD
STRS523408100520405100507406100507401101504401100401500100401500100401101500401100500405100500412100500525404100 STRS
PAST YLD = 1,.97 T/HA BIOM = 3.83 T/HA IRGA = 0. MM CAU = 780. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 57.53 S/HA RTRN = 39.44 S/HAi EK = .24 UK 0. MX HU = 465. THK = 0. MM
STRESS DAYS (BIOMASS)-- UATER = .0 N = .0t p = .0 TEMP = 20.3 AIR = 49.9
CORN YLD = 12,.13 T/HA BIOM = 20.31 T/HA IRGA = 0. MM CAU = 753. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 340.63 $/HA RTRN = 1212.66 S/HAi EK = .24 UK = 0. MX HU = 1839. THK = 0. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0 P = .0 TEMP = 3.8 AIR = 11.0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAU = 758. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HA! EK = .24 UK 0. MX HU = 0. THK = 0. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0 P = .0 TEMP = 22.5 AIR = 25.0
163
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
3
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 48.65 67.78 40.52 86.97 91.59 50.39 7.31 98.04 41.12 1.14 48.30 70.24 652.06 Q
MUSL .12 .70 .14 .15 1.84 .53 .08 1.01 .62 .01 .94 1.37 7.51 MUSL
AOF .06 .54 .09 .15 1.95 .68 .12 1.95 .68 .03 .62 .97 7.85 AOF
USLE .03 .31 .07 .14 1.64 .86 .17 2.67 .76 .05 .27 .53 7.51 USLE
ET 31.09 43.91 62.66 72.50 75.64 101.56 119.29 82.67 61.86 31.77 35.26 35.35 753.55 ET
EP .41 .72 4.02 .67 16.94 97.83 106.89 9.10 .64 .86 .93 .45 239.47 EP
RAIN 110.70 134.00 112.90 216.80 179.10 244.10 82.90 281.00 152.00 26.90 118.00 151.10 1809.50 RAIN
SU .30 .30 .29 .28 .27 .29 .26 .28 .28 .27 .29 .29 SU
UTBL .04 .07 .13 .39 .53 .08 .65 .37 .37 .45 .10 .10 UTBL
TN03 16.54 17.67 57.57 423.50 715.85 570.36 451.66 282.52 192.26 155.81 142.74 137.28 TN03
HU .00 53.13 .00 93.37 552.84 1075.24 63.78 285.48 285.48 285.48 285.48 285.48 HU
LAI .05 .09 .00 .06 1.44 3.82 .25 .00 .00 .05 .05 .02 LAI
RD 1.99 2.00 .00 .06 2.00 2.00 .31 2.00 2.00 2.00 2.00 2.00 RD
RU .71 .55 .00 .02 .52 2.10 .01 .03 .03 .03 .03 .03 RU
BIOM 1.77 1.57 .00 .05 1.54 7.64 .04 .14 .14 .14 .14 .14 BIOM
RSD .62 .63 .54 .26 .11 .07 .21 .26 .25 .25 .26 .28 RSD
STD .81 .78 .33 .08 .04 .03 2.66 .67 .50 .36 .27 .20 STD
STRS416515100521407100510406100506401101511401100506400100513402101519402100516401100403501100512406100518413100 STRS
PAST YLD = .75 T/HA BIOM = 2.38 T/HA IRGA = 0. MM CAU = 745. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 57.53 S/HA RTRN = 15.07 S/HA, EK = .24 UK 0. MX HU = 156. THK 1. MM
STRESS DAYS (BIOMASS)-- UATER = .0 N = .0I P = .0 TEMP = 28.8 AIR = 45.9
CORN YLD = 4.95 T/HA BIOM = 9.59 T/HA IRGA = 0. MM CAU = 916. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 525..19 S/HA RTRN = 495.11 S/HA, EK = .24 UK = 0. MX HU = 1656. THK 1. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0I p = .0 TEMP = Z.i> AIR = 35.9
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAU =1009. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HA, EK = .24 UK 0. MX HU = 0. THK 1. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0i P = .0 TEMP = 24.7 AIR = 65.9
164
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
4
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
0 17.07 62.35 3.-21 1.72 23.39 1.51 .43 1.40 12.28 53.47 5.45 12.87 195.14 Q
MUSL .33 1.16 .07 .02 .17 .01 .00 .01 .12 .43 .00 .00 2.32 MUSL
AOF .19 .87 .05 .03 .21 .06 .06 .05 .12 .50 .00 .00 2.15 AOF
USLE .11 .56 .06 .05 .25 .14 .10 .06 .14 .54 .00 .00 2.01 USLE
ET 34.54 70.60 85.51 46.01 170.11 173.17 97.49 60.36 46.94 37.02 25.92 19.28 866.96 ET
EP .38 1.31 57.03 7.61 159.53 173.17 85.26 .91 .88 1.12 1.37 .90 489.46 EP
RAIN 73.50 157.80 39.80 35.50 106.40 95.10 56.00 104.30 92.30 219.80 53.20 75.50 1109.20 RAIN
SU .29 .29 .25 .25 .18 .15 .14 .18 .21 .25 .27 .29 SU
UTBL .17 .14 .80 .96 1.68 2.23 2.53 2.24 2.01 1.02 .74 .18 UTBL
TN03 131.51 124.72 467.83 441.96 263.72 147.90 121.22 139.88 150.35 142.44 125.48 105.44 TN03
HU .00 49.41 8.69 352.54 847.00 1370.40 187.88 187.88 187.88 187.88 187.88 187.88 HU
LAI .05 .07 .05 .71 4.74 3.77 .00 .05 .05 .05 .05 .05 LAI
RD 1.99 2.00 .04 .74 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 RD
RU .04 .03 .00 .40 3.81 5.71 .41 .41 .41 .41 .41 .41 RU
BIOM .11 .09 .01 1.12 12.87 24.71 2.07 2.07 2.07 2.07 2.07 2.07 BIOM
RSD .27 .26 .14 .09 .04 .03 .72 .71 .66 .67 .72 .65 RSD
STD .18 .14 .03 .03 .01 .01 4.72 3.46 2.56 1.87 .48 .35 STD
STRS417514100528401100408504101404500100401500100401500100402101500401100500 0402100500412100500409503100 STRS
PAST YLD = .07 T/HA BIOM = .14 T/HA IRGA = 0. MM CAU = 777. MM MX RD = 2.00 M LIME =2.32 T/HA
COST = 57.53 S/HA RTRN = 1.45 $/HA EK = .24 UK = 0. MX HU = 252. THK = 1. MM
STRESS DAYS (BIOMASS)-- UATER = .0 N = .0 P = .0 TEMP = 26.1 AIR = 45.9
CORN YLD = 16.42 T/HA BIOM = 26.30 T/HA IRGA = 0. MM CAU = 717. MM MX RD = 2.00 M LIME =2.32 T/HA
COST = 334.27 $/HA RTRN = 1641.61 $/HA EK = .24 UK = 0. MX HU = 1584. THK = 1. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0 P = .0 TEMP = 6.6 AIR .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAU = 767. MM MX RD = .00 M LIME = 2.32 T/HA
COST = .00 S/HA RTRN = .00 S/HA EK = .24 UK = 0. MX HU 0. THK = 1. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0 P = .0 TEMP = 25.4 AIR = 3.0
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
5
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 60.01 44.80 54.29 10.45 1.98 4.28 28.43 43.73 40.98 116.96 4.78 59.78 470.45 Q
MUSL .33 .37 .24 .01 .01 .03 .25 .33 .15 .02 .00 .01 1.75 MUSL
AOF .38 .26 .23 .01 .11 .13 .70 .62 .30 .02 .00 .01 2.76 AOF
USLE .28 .12 .12 .01 .21 .23 1.11 .84 .46 .02 .00 .00 3.40 USLE
ET 36.03 43.38 69.49 59.22 164.02 190.19 61.50 74.01 45.70 43.45 40,17 34.70 861.86 ET
EP .14 4.05 19.82 6.90 152.90 189.98 16.90 24.47 .64 .72 1.12 .71 418.35 EP
RAIN 117.40 120.70 116.70 43.50 62.30 77.20 164.40 147.40 213.90 238.30 29.50 111.50 1442.80 RAIN
SU .30 .30 .29 .27 .18 .13 .20 .23 .28 .30 .29 .29 SU
UTBL .01 .02 .21 .55 1.57 2.39 1.88 1.67 .43 .01 .21 .08 UTBL
TN03 93.83 83.99 85.97 395.58 567.71 450.69 461.35 448.17 381.52 297.77 238.47 205.71 TN03
HU .00 94.10 .00 341.04 855.45 1428.24 .00 239.37 239.37 239.37 239.37 239.37 HU
LAI .05 1.47 .00 .67 4.77 2.54 .00 .00 .00 .05 .05 .05 LAI
RD 1.99 2.00 .00 .70 2.00 2.00 .00 2.00 2.00 2.00 2.00 2.00 RD
RU .41 .16 .00 .36 3.63 5.32 .00 .42 .42 .42 .42 .42 RU
BIOM .59 .52 .00 .99 12.36 24.09 .00 2.12 2.12 2.12 2.12 2.12 BIOM
RSD .79 1.04 .72 .56 .26 .12 .66 .58 .56 .45 .37 .37 RSD
STD 1.59 1.25 .35 .25 .13 .09 5.85 1.32 .34 .25 .18 .13 STD
STRS424507100514411100506401100506402101 0401500100 0401101500 0517401100526401100524407100 STRS
PAST YLD = .40 T/HA BIOM = 2.19 T/HA IRGA = 0. MM CAU = 725. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 129.60 $/HA RTRN = 7.95 S/HA EK = .24 UK = 0. MX HU = 188. THK = 1. MM
STRESS DAYS (BIOMASS)-- UATER = .0 N = .0 P = .0 TEMP = 35.5 AIR = 26.9
CORN YLD = 14.85 T/HA BIOM = 24.50 T/HA IRGA = 0. MM CAU = 763. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 490.57 S/HA RTRN = 1484.75 S/HA EK = .24 UK = 0. MX HU = 1574. THK = 1. MM
STRESS DAYS (BIOMASS)- UATER = 1.0 N = .0 P = .0 TEMP = 3.1 AIR = 6.0
PAST YLD = .0 0  T/HA BIOM = .0 0  T/HA IRGA = 0.MM CAU = 878. MM MX RD = .0 0  M LIME = .0 0  T/HA
COST = .0 0  S/HA RTRN = .0 0  S/HA EK = .24 UK = 0 . MX HU = 0. THK = 1. MM
STRESS DAYS (BIOMASS)-- UATER = 1 .0 N = .0 P = .0 TE M P = 10.0 AIR = 66.8
166
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 13.11 76.18 12.83 4.38 14.89 28.17 38.35 15.69 1.79 34.14 243.96 93.30 576.78 Q
MUSL .00 .72 .09 .02 .16 .30 .36 .15 .00 .00 .04 .01 1.87 MUSL
AOF .00 .76 .14 .03 .42 .51 .41 .19 .00 .00 .04 .01 2.50 AOF
USLE .00 .44 .20 .05 .65 .67 .41 .22 .00 .00 .02 .01 2.68 USLE
ET 39.16 50.31 78.35 52.57 94.86 133.84 131.01 76.53 42.92 40.48 16.81 25.23 782.07 ET
EP .76 4.38 49.66 1.24 57.08 133.84 117.16 48.42 .78 .88 .97 .60 415.77 EP
RAIN 50.00 142.00 74.00 65.00 85.00 170.00 142.00 113.00 52.00 109.00 313.00 156.10 1471.10 RAIN
SU .29 .28 .27 .27 .25 .27 .24 .26 .27 .29 .30 .29 SU
UTBL .21 .35 .59 .49 .81 .70 1.08 .81 .72 .28 .02 .13 UTBL
TN03 95.76 82.20 479.41 470.84 700.25 572.40 478.31 458.09 454.22 397.41 336.81 305.24 TN03
HU .00 101.76 .00 123.18 596.83 1108.16 169.67 441.85 441.85 441.85 441.85 441.85 HU
LAI .05 2.07 .00 .08 3.31 4.77 2.63 .00 .00 .05 .05 .05 LAI
RD 1.99 2.00 .00 .08 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 RD
RU .63 .45 .00 .07 1.80 4.10 .28 .80 .80 .80 .80 .80 RU
BIOM 1.58, 1.40 .00 .18 5.50 15.59 .84 4.01 4.01 4.01 4.01 4.01 BIOM
RSD .38 .51 .39 .23 .09 .06 1.32 .55 .45 .47 .52 .59 RSD
STD .60 .60 .12 .08 .04 .03 4.00 1.01 .75 .55 .40 .30 STD
STRS524407100518407100406504100401501101401501100 0401101500402100500 0513402100527400100529102400 STRS
PAST YLD = 1.48 T/HA BIOM = 2.36 T/HA IRGA = 0. MM CAU = 753. MM MX RD = 2.00 M LIME = 2.62 T/HA
COST = 70.97 $/HA RTRN = 29.52 $/HA EK = .24 UK = 0. MX HU = 239. THK = 2. MM
STRESS DAYS (BIOMASS)-- UATER = .0 N = .0 P = .0 TEMP = 20.2 AIR = 45.9
CORN YLD = 13.55 T/HA BIOM = 21.73 T/HA IRGA = 0. MM CAU = 857. MM MX RD = 2.00 M LIME = 2.62 T/HA
COST = 490.57 S/HA RTRN = 1355.31 $/HA EK = .24 UK = 0. MX HU = 1527. THK = 2. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0 P = .0 TEMP = 2.7 AIR = 2.0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAU = 830. MM MX RD = .00 M LIME =2.62 T/HA
COST = .00 S/HA RTRN = .00 $/HA EK = .24 UK = 0. MX HU 0. THK = 2. MM
STRESS DAYS (BIOMASS)- UATER = 3.0 N = .0 P = .0 TEMP = 5.4 AIR = 68.9




























MUSL .01 .91 .59 .03 1.51 1.75 .26 1.84 .06 .03 1.46 .10 8.54 MUSL
AOF .02 .71 .55 .01 1.45 1.88 .21 2.21 .06 .08 2.07 .24 9.48 AOF
USLE .01 .39 .39 .00 1.31 1.79 .16 2.15 .04 .13 1.87 .38 8.63 USLE
ET 28.85 29.31 66.01 59.66 93.61 116.37 128.51 74.94 54.95 23.80 31.14 26.69 733.84 ET
EP .31 .62 3.37 4.97 27.68 85.97 85.98 .00 .00 .00 .00 .00 208.90 EP
RAIN 218.20 222.10 130.70 25.30 193.00 339.80 136.70 301.60 38.20 26.40 119.90 68.30 1820.20 RAIN
SU .29 .30 .29 .26 .28 .29 .28 .29 .28 .28 .29 .30 SU
UTBL .14 .04 .10 .63 .40 .16 .42 .11 .40 .39 .20 .01 UTBL
TN03 131.96 124.49 111.66 552.32 792.51 575.29 410.52 266.47 191.61 174.80 157.14 144.87 TN03
HU .00 14.21 205.89 213.46 661.74 1171.27 .00 .00 .00 .00 .00 .00 HU
LAI .05 .05 .27 .15 1.26 2.32 .00 .00 .00 .00 .00 .00 LAI
RD 1.99 2.00 2.00 .15 2.00 2.00 .00 .00 .00 .00 .00 .00 RD
RU 1.19 1.04 .82 .14 .51 1.12 .00 .00 .00 .00 .00 .00 RU
BIOM 2.98 2.64 2.64 .36 1.55 4.11 .00 .00 .00 .00 .00 .00 BIOM
RSD .68 .85 1.00 .25 .11 .09 .30 .25 .23 .24 .23 .23 RSD
STD 1.16 1.15 .84 .00 .00 .00 1.65 1.21 .31 .23 .17 .12 STD
STRS419512100523405100530401100408502101520400100520400100516400100 0 0 0 0 0 STRS
PAST YLD = 1.54 T/HA BIOM = 
COST = 138.82 S/HA RTRN = 
STRESS DAYS (BIOMASS)-- 
CORN YLD = 4.18 T/HA BIOM = 
COST = 504.31 S/HA RTRN = 
STRESS DAYS (BIOMASS)--
4.01 T/HA IRGA = 
30.71 S/HA EK = 
UATER = .0 
6.87 T/HA IRGA = 








CAU = 872. MM MX RD = 2.00 M LIME 
0. MX HU = 235. THK = 2. 
P = .0 TEMP = 32.6 AIR 
CAU = 988. MM MX RD = 2.00 M LIME 
0. MX HU = 1706. THK = 2. 
P = .0 TEMP = 1.3 AIR
= .CO T/HA 
MM
= 65.9 




SOIL CHARACTERISTICS AT THE END OF THE SIMULATION PERIOD
SOIL LAYER NO
1 2 2 2 2 3
DEPTH(M) .01 .13 .25 .38 .50 .59
POROSITY(M/M) .486 .468 .468 .468 .468 .468
FC SW(M/M) .390 .390 .390 .390 .390 .390
WP SWCM/M) .200 .200 .200 .200 .200 .200
SW(M/M) .469 .467 .468 .468 .468 .468
SAT COND(MM/H) 12.00 12.00 12.00 12.00 12.00 40.00
SSF TIME(D) 178.E 178.E 178.E 178.E 178. 178.
BD 33KPA(T/M3) 1.36 1.41 1.41 1.41 1.41 1.41
BDD OV DRY(T/M3) 1.36E 1.41E 1.41E 1.41E 1.41 1.41
SAND(X) 40.0 40.0 40.0 40.0 40.0 40.0
SILT(X) 27.0 27.0 27.0 27.0 27.0 27.0
CLAY(X) 33.0 33.0 33.0 33.0 33.0 33.0
ROCK(X) .0 .0 .0 .0 .0 .0
PH 6.0 6.0 6.0 6.1 6.1 6.1
SM BS(CMOL/KG) 4.4 4.4 5.4 6.4 6.4 6.4
CEC(CMOL/KG) 6.4 6.4 6.4 6.4 6.4 6.4
AL SAT(X) .OE .OE 1 .OE ■ OE .0 .0
CAC03(X) .1 6.4 6.4 6.4 .1 6.4
LAB P(G/T) 74. 77. 60. 63. 64. 65.
P SORP RTO .58E .58E ■ 58E .58E .58 .58
MN P AC(G/T) 54.E 56. E 44.E 46.E 47. 47.
MN P ST(G/T) 238. E 223. E 202. E 196.E 194. 194.
ORG P(G/T) 53.E 48. E 40. E 36.E 34. 35.
N03CG/T) 0. 2. 1. 8. 21. 62.
ORG N ACCG/T) 116. 94. 55. 37. 30. 14.
ORG N ST(G/T) 250. 248. 246. 245. 244. 266.
ORG C(X) 1.49 1.39 1.23 1.14 1.11 1.14
CROP RSD(T/HA) .21 .08 .03 .01 .01 .00
RWT(T/HA) .00 .00 .00 .00 .00 .00
SOIL WATER BALANCE = -.638247E+03
ERODED SOIL THICKNESS = 2.2 MM
PEAK FLOW RATE STATS(MM/H)
MAX = 56.04 MEAN = 4.69 ST DV = 6.538
3 3 3 4 TOT
.67 .85 1.20 3.00
.468 .468 .468 .483 . .477
.390 .390 .390 .340 .360
.200 .200 .200 .140 .164
.468 .468 .468 .483 .477
40.00 40.00 40.00 1.00
178. 178. 178. 130.
1.41 1.41 1.41 1.37
1.41 1.41 1.41 1.37
40.0 40.0 40.0 36.4
27.0 27.0 27.0 32.7
33.0 33.0 33.0 30.9
.0 .0 .0 .0
6.1 6.1 6.1 6.1
6.4 6.4 6.4 7.8
6.4 6.4 6.4 7.8
.0 .0 .0 .0
6.4 6.4 .1 .1
66. 67. 67. 67. 2779.
.58 .58 .58 .58
48. 48. 48. 49. 2018.
194. 194. 194. 195. 8162.
35. 35. 34. 34. 1463.
3. 1. 0. 0. 145.
13. 12. 11. 10. 750.
266. 265. 265. 265. 10877.
1.13 1.13 1.12 1.12
.00 .00 .00 .00 .35
.00 .00 .00 .00 .00
GEN EFF = .252
AVE HO VALUES
JAN FEB HAR APR HAY JUN JUL AUG SEP OCT NOV DEC YR
c .05 .27 .18 .06 .36 .21 .20 .22 .18 .08 .18 .06 .19 C
AOF .10 .71 .17 .05 .75 .58 .26 .85 .19 .09 .39 .18 4.31 AOF
YW 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. YU
RAIN 97.7 161.5 85.9 76.8 111.1 177.7 110.7 169.3 101.7 109.2 110.6 151.8 1464.0 RAIN
DAYP 9.57 9.29 6.71 5.86 8.43 12.29 10.86 12.71 8.14 8.57 7..14 9.00 108.57 DAYP
PRK .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 PRK
Q 43.9 76.1 26.0 21.5 36.8 43.1 19.3 52.2 18.9 32.9 57.4 76.2 504.3 Q
El 37. 51. 24. 30. 61. 95. 50. 135. 37. 39. 51. 72. 682. El
DAYQ 6.29 8.00 4.14 3.00 3.86 6.14 4.86 6.14 4.14 4.71 4.43 6.14 62.57 DAYQ
SU .29 .29 .28 .27 .26 .22 .22 .24 .25 .27 .28 .29 .26 SU
QIN 43.27 -51.21 -19.42 -34.43 -49.94 -28.83 -5.58 -2.32 3.96 -2.72 -1.95 -26.69 -175.86 QIN
ET 34. 47. 71. 58. 110. 142. 116. 73. 47. 35. 27. 28. 789. ET
PET 51. 60. 107. 133. 160. 161. 173. 150. 130. 99. 67. 47. 1338. PET
TAV 8.71 11.55 15.99 19.33 23.55 26.65 28.18 27.99 25.23 20.66 16.20 12.01 19.67 TAV
RAD 9. 10. 15. 18. 20. 19. 19. 17. 16. 13. 10. 7. 15. RAD
HRLT 10.51 10.98 11.76 12.73 13.63 14.28 14.37 13.86 12.98 12.04 11.15 10.58 HRLT
AVE ANNUAL VALUES
Q 504.32 HUSL 3.80 AOF 4.31 USLE 4.24 YON 2.92 YN03 11.47 YP 1.53 YAP 2.19 ET 789.07
EP 365.56 RAIN 1464.01 JRGA .00 FN 543.71 FP 37.86 CN 89.48 AOF 4.31 USLE 4.24 WVL .00
RN 14.64 LIHE .71 COST 505.37 RTRN 1058.24
AVE ANNUAL CROP YLD DATA AVE STRESS DAYS
CROP YLD BIOM RAD HU RD --- BIOMASS- ---ROOT GROUTH---
(T/HA) (T/HA) (HJ/H2) (C) (H) UATER N P TEMP AIR BD ALSAT TEMP
CORN 10.41 17.29 1967. 1690. 2.00 1.0 .0 .0 3.7 20.1 .0 .0 .1
PAST 1.03 2.49 1796. 256. 2.00 1.3 .0 .0 45.2 87.6 .0 .0 8.1
BEGINNING TIHE: 20: 3:21 
ENDING TIHE: 20:41:32
TOTAL RUN TIHE: 0:38:11
170
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MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION
1
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 1.52 80.64 1.29 .64 37.97 54.02 25.57 8.62 11.99 1.83 10.58 25.15 259.82 Q
MUSL .02 .95 .02 .01 .77 .61 .25 .10 .00 .00 .00 .00 2.73 MUSL
AOF .02 1.31 .03 .08 1.02 .68 .30 .16 .00 .00 .00 .00 3.61 AOF
USLE .00 1.19 .13 .15 .99 .77 .41 .24 .00 .00 .00 .00 3.89 USLE
ET 25.23 32.42 46.78 47.30 86.38 139.86 145.28 68.67 40.53 35.84 16.56 19.07 703.92 ET
EP .00 .00 .00 .62 30.73 141.44 143.11 40.24 7.40 .78 1.20 .69 366.21 EP
RAIN 25.20 213.00 55.50 28.10 109.00 220.10 156.90 58.70 81.40 42.00 43.30 137.70 1170.90 RAIN
SU .25 .25 .25 .25 .24 .24 .22 .21 .23 .24 .25 .27 SU
UTBL .94 .91 .97 1.21 1.32 1.20 1.36 1.49 1.29 1.26 1.10 .55 UTBL
TN03 363.39 321.38 622.36 587.58 478.29 330.28 231.35 174.28 160.17 153.26 147.33 137.87 TN03
HU .00 .00 .00 124.03 588.55 1186.70 1849.92 419.49 464.80 464.80 464.80 464.80 HU
LAI .00 .00 .00 .07 2.06 4.82 1.47 4.00 .00 .05 .05 .05 LAI
RD .00 .00 .00 .07 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 RD
RU .00 .00 .00 .04 1.25 3.64 4.36 .65 .60 .60 .60 .60 RU
BIOM .00 .00 .00 .11 3.66 12.98 20.56 2.84 3.02 3.02 3.02 3.02 BIOM
RSD .76 .71 .59 .15 .07 .06 .05 1.10 .91 .68 .68 .68 RSD
STD .00 .00 .00 .00 .00 .00 .00 .73 .54 .39 .29 .21 STD
STRS 0 0 0101500400401100500401100500403100500402101201401100200403100200406100200418100200 STRS
CORN YLD = 14.84 T/HA BIOM = 20.64 T/HA IRGA = 0. MM CAU = 897. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 3AO.06 $/HA RTRN = 1483.96 S/HAi EK = .24 UK 0. MX HU = 1947. THK = 0. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0 P = .0 TEMP = 6.0 AIR = .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAU = 723. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HA, EK = .24 UK 0. MX HU = 0. THK = 0. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = 1.4 P = .0 TEMP = 30.1 AIR .0
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
JAN FEB MAR APR MAY JUN JUL
Q 19.61 52.38 2.97 34.00 3.95 3.26 .00
MUSL .03 .40 .03 .02 .00 .03 .00
AOF .02 .40 .06 .03 .00 .11 .00
USLE .02 .30 .09 .03 .00 .20 .00
ET 24.01 27.07 90.06 69.57 94.48 141.86 134.20
EP .69 1.37 75.71 21.96 54.11 141.86 130.59
RAIN 88.80 140.80 71.40 123.50 43.00 97.60 35.80
SU .26 .26 .23 .25 .21 .18 .13
UTBL .78 .82 1.22 1.04 1.50 1.83 2.53
TN03 25.28 23.95 23.58 408.28 332.51 233.75 170.22
HU .00 96.55 391.15 182.61 667.22 1252.43 .00
LAI .05 .57 4.25 .12 3.24 4.83 .00
RD 1.99 2.00 2.00 .11 2.00 2.00 .00
RU .87 .69 .45 .07 1.65 3.87 .00
BIOM 2.17 1.92 1.92 .18 5.01 14.59 .00
RSD .71 .93 1.12 .57 .20 .12 1.03
STD .94 .91 .66 .21 .11 .08 2.80
AUG SEP OCT NOV DEC YR
55.95 13.88 19.37 18.10 223.97 447.44 Q
•59 .12 .00 .00 .03 1.24 MUSL
.73 .14 .00 .00 .04 1.53 AOF
.77 .19 .00 .00 .03 1.64 USLE
76.15 34.37 30.08 25.08 15.88 762.81 ET
29.52 .72 .87 .96 .55 458.91 EP
179.20 82.10 102.10 97.50 362.60 1424.40 RAIN
.19 .21 .24 .25 .28 SU
2.20 1.96 1.59 1.21 .29 UTBL
144.61 153.99 149.08 138.08 121.46 TN03
213.10 213.10 213.10 213.10 213.10 HU
.05 .05 .05 .05 .05 LAI
2.00 2.00 2.00 2.00 2.00 RD
.46 .46 .46 .46 .46 RU
2.30 2.30 2.30 2.30 2.30 BIOM
1.00 1.11 1.03 .99 .99 RSD
STD
STRS
RSD -'I       1.1  1.03 .9  
ST0 -  -        1.78 . 45 . 33 . 25 .18
STRS418100200418100200410100200403101200401100200401100200401100200401101201401100200405100200412100200417100200
PAST YLD = 1.91 T/HA BIOM = 3.66 T/HA IRGA = 0. MM CAU = 783. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 57.53 S/HA RTRN = 38.26 S/HA EK = .24 UK = 0. MX HU = 465. THK = 0. MM
STRESS DAYS (BIOMASS)-- UATER = .0  N = .0  P = .0 TEMP = 47.3 AIR = .0
CORN YLD = 15.93 T/HA BIOM = 21.35 T/HA IRGA = 0. MM CAU = 685. MM MX RD = 2.00 H LIME = .00 T/HA
COST = 340.63 S/HA RTRN = 1593.23 S/HA EK = .24 UK = 0. MX HU = 1839. THK = 0. MM
STRESS DAYS (BIOMASS)-- UATER = 1 . 0  N = .0 P = .0 TEMP = 5.5 AIR = .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAU = 749. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HA EK = .24 UK = 0. MX HU = 0. THK = 0. MM
STRESS DAYS (BIOMASS)-- UATER = 1 . 0  N = .9 P = .0 TEMP = 35.1 AIR = .0
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 30.81 41.07 23.06 70.79 78.73 44.17 2.85 75.11 30.65 .55 27.22 44.86 469.88 Q
MUSL .03 .39 .08 .05 .96 .45 .02 .77 .31 .00 .01 .02 3.09 MUSL
AOF .02 .36 .06 .05 1.06 .63 .10 1.73 .43 .00 .01 .01 4.46 AOF
USLE .03 .31 .07 .06 .91 .86 .17 2.59 .56 .00 .01 .01 5.56 USLE
ET 18.32 27.56 70.09 47.23 70.31 107.48 122.83 60.47 41.00 28.75 25.35 17.71 637.10 ET
EP .41 1.50 47.33 .71 32.10 107.19 113.86 13.51 .64 .87 .94 .45 319.51 EP
RAIN 110.70 134.00 112.90 216.80 179.10 244.10 82.90 281.00 152.00 26.90 118.00 151.10 1809.50 RAIN
SU .27 .27 .26 .25 .24 .28 .23 .25 .26 .25 .26 .26 SU
UTBL .67 .75 .77 .89 1.00 .35 1.25 .95 .82 1.02 .68 .68 UTBL
TN03 23.36 22.58 57.00 425.40 707.74 585.30 534.30 472.41 439.33 440.99 427.63 405.73 TN03
HU .00 53.13 .00 93.37 552.84 1075.24 63.78 285.48 285.48 285.48 285.48 285.48 HU
LAI .05 .79 .00 .07 2.33 4.69 .25 .00 .00 .05 .05 .02 LAI
RD 1.99 2.00 .00 .06 2.00 2.00 .31 2.00 2.00 2.00 2.00 2.00 RD
RU .68 .53 .00 .04 1.12 2.78 .01 .22 .22 .22 .22 .22 RU
BIOM 1.71 1.51 .00 .11 3.33 10.12 .04 1.09 1.09 1.09 1.09 1.09 BIOM
RSD .96 1.14 .98 .46 .19 .12 .31 .36 .36 .33 .36 .41 RSD
STD .67 .66 .30 .07 .04 .03 3.06 .77 .57 .42 .31 .23 STD
STRS427201100422200100410200100403101200502401100505400100403101500504403100501401100403500100412500100425500100 STRS
PAST YLD = .73 T/HA BIOM = 2.30 T/HA IRGA = 0. MM CAU = 765. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 57.53 $/HA RTRN = 14.54 S/HA, EK = .24 UK 0. MX HU = 156. THK = 1. MM
STRESS DAYS (BIOMASS)-- UATER = .0 N = 1.0i p = .0 TEMP = 58.8 AIR .0
CORN YLD = 10.00 T/HA BIOM = 15.89 T/HA IRGA = 0. MM CAU = 908;. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 525,.19 S/HA RTRN = 1000.13 S/HA, EK = .24 UK 0. MX HU = 1656. THK = 1. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0i p = .0 TEMP = 6.5 AIR = 7.0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAU =1008i. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HA, EK = .24 UK 0. MX HU = 0. THK = 1. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0i p = .0 TEMP = 43.4 AIR = 5.0
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
4
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
0 10.60 38.13 2.19 1.11 8.39 1.49 .39 .79 11.70 52.81 5.23 11.58 144.38 Q
MUSL .08 .41 .03 .00 .06 .01 .00 .01 .12 .44 .00 .00 1.15 MUSL
AOF .04 .37 .03 .01 .14 .06 .06 .04 .11 .50 .00 .00 1.36 AOF
USLE .03 .34 .03 .02 .25 .14 .11 .06 .14 .55 .00 .00 1.66 USLE
ET 19.75 41.09 84.09 45.82 170.25 173.19 99.28 69.24 50.33 39.67 25.80 19.26 837.76 ET
EP .38 1.87 66.29 7.62 159.64 173.19 84.76 .90 .87 1.11 1.36 .90 498.90 EP
RAIN 73.50 157.80 39.80 35.50 106.40 95.10 56.00 104.30 92.30 219.80 53.20 75.50 1109.20 RAIN
SU .26 .26 .22 .22 .17 .14 .13 .17 .19 .24 .25 .27 SU
UTBL .82 .70 1.33 1.41 1.92 2.47 2.79 2.55 2.34 1.45 1.29 .82 UTBL
TN03 360.34 336.83 695.53 658.79 471.30 356.69 307.19 318.95 327.44 304.13 254.99 209.15 TN03
HU .00 49.41 8.69 352.54 847.00 1370.40 187.88 187.88 187.88 187.88 187.88 187.88 HU
LAI .05 .28 .05 .71 4.74 3.77 .00 .05 .05 .05 .05 .05 LAI
RD 1.99 2.00 .04 .74 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 RD
RU .32 .26 .00 .40 3.81 5.71 .41 .41 .41 .41 .41 .41 RU
BIOM .81 .71 .01 1.12 12.87 24.71 2.07 2.07 2.07 2.07 2.07 2.07 BIOM
RSD .43 .52 .34 .22 .08 .05 .73 .86 .91 .97 .90 .91 RSD
STD .42 .39 .10 .07 .04 .03 1.99 1.46 1.08 .79 .20 .15 STD
STRS428500100419500100411101500404100500401100500401100500402101500401100500 0402100500412100500411100500 STRS
PAST YLD = .55 T/HA BIOM = 1.09 T/HA IRGA = 0. MM CAU = 750. MM MX RD = 2.00 M LIME = 2.33 T/HA
COST = 57.53 $/HA RTRN = 10.94 S/HA EK = .24 UK = 0. MX HU = 252. THK 1. MM
STRESS DAYS (BIOMASS)-- UATER = .0 N = .0I P = .0 TEMP = 57.3 AIR .0
CORN YLD = 20,.26 T/HA BIOM = 26.30 T/HA IRGA = 0. MM CAU = 679. MM MX RD = 2.00 M LIME = 2.33 T/HA
COST = 334.27 $/HA RTRN = 2025.94 S/HAi EK = .24 UK = 0. MX HU = 1584. THK 1. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0t p = .0 TEMP = 6.6 AIR .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAU = 742. MM MX RD = .00 M LIME =2.33 T/HA
COST = .00 S/HA RTRN = - .00 S/HA. EK = .24 UK =  0. MX HU = 0. THK 1. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N = .0 p = .0 TEMP = 26.8 AIR .0
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
JAN FEB MAR APR 
Q 43.07 28.58 41.56 9.42
MUSL .24 .21 .18 .01
AOF .30 .17 .18 .00
USLE .28 .12 .11 .00
ET 23.36 28.55 70.89 55.34
EP .14 7.12 40.21 7.56
RAIN 117.40 120.70 116.70 43.50
SW .27 .28 .25 .24
UTBL .67 .56 .86 1.18
TN03 176.51 150.33 143.47 446.50
HU .00 94.10 .00 341.03
LAI .05 4.27 .00 .70
RD 1.99 2.00 .00 .70
RU .41 .16 .00 .41
BIOM .59 .52 .00 1.15
RSD 1.00 1.35 1.18 1.00
STD 1.44 1.14 .33 .23
STRS429100500420100500403100500404101500 
PAST YLD = .46 T/HA BIOM = 2.29 T/HA IRGA =
COST = 129.81 S/HA RTRN = 9.17 S/HA EK =
STRESS DAYS (BIOMASS)-- UATER = .0
CORN YLD = 18.05 T/HA BIOM = 24.70 T/HA IRGA =
COST = 490.57 S/HA RTRN = 1804.64 S/HA EK =
STRESS DAYS (BIOMASS)-- UATER = 1.0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA =
COST = .00 S/HA RTRN = .00 S/HA EK =
STRESS DAYS (BIOMASS)-- UATER = 1.0
MAY JUN
5
JUL AUG SEP OCT NOV
1.64 4.10 21.19 43.23 40.51 92.38 3.08
.01 .03 .18 .33 .01 .01 .00
.11 .13 .66 .64 .01 .02 .00
.21 .23 1.12 .87 .01 .02 .00
164.85 190.38 69.93 77.89 46.21 41.14 27.33
153.93 190.18 16.96 24.38 .64 .72 1.12
62.30 77.20 164.40 147.40 213.90 238.30 29.50
.17 .11 .19 .22 .25 .28 .25
1.92 2.74 2.23 2.05 1.12 .29 .89
611.34 495.98 491.59 471.84 419.54 348.44 291.49
855.44 1428.24 .00 239.37 239.37 239.37 239.37
4.79 2.55 .00 .00 .00 .05 .05
2.00 2.00 .00 2.00 2.00 2.00 2.00
3.69 5.37 .00 .42 .42 .42 .42
12.56 24.29 .00 2.12 2.12 2.12 2.12
.55 .34 .81 1.00 .76 .75 .73
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MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
JAN FEB MAR APR MAY JUN
6
JUL AUG SEP OCT NOV DEC Yl
Q 5.81 58.78 10.53 .78 12.56 25.51 36.12 14.96 1.42 31.06 174.69 65.77 UJ 00
MUSL .02 .49 .07 .00 .13 .28 .35 .07 .00 .00 .03 .01 1.'
AOF .02 .59 .14 .01 .39 .50 .40 .12 .00 .00 .03 .01 2.;
USLE .04 .42 .21 .03 .64 .67 .43 .18 .00 .00 .02 .01 2.i
ET 25.67 39.27 81.63 54.99 97.59 133.98 132.44 77.06 42.25 35.70 8.57 13.84 743.1
EP .76 12.11 61.13 1.27 59.90 133.98 116.28 47.27 .78 .89 .98 .60 435.'
RAIN 50.00 142.00 74.00 65.00 85.00 170.00 142.00 113.00 52.00 109.00 313.00 156.10 1471.
SU .25 .25 .23 .25 .23 .24 .22 .24 .25 .25 .28 .26
UTBL .92 1.05 1.26 1.20 1.38 1.30 1.50 1.36 1.30 .97 .54 .77
TN03 130.13 109.54 499.20 489.67 718.70 592.42 488.69 458.58 454.73 446.07 400.10 363.93
HU .00 101.76 .00 123.18 596.83 1108.16 169.67 441.85 441.85 441.85 441.85 441.85
LAI .05 3.52 .00 .09 3.46 4.86 2.44 .00 .00 .05 .05 .05
RD 1.99 2.00 .00 .08 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
RU .63 .45 .00 .08 1.89 4.19 .23 .77 .77 .77 .77 .77
BIOM 1.58 1.40 .00 .20 5.77 15.91 .70 3.84 3.84 3.84 3.84 3.84
RSD .71 .86 .55 .31 .12 .10 1.19 1.30 1.30 1.32 1.35 1.38
STD .54 .56 .10 .07 .04 .03 1.72 .43 .32 .24 .17 .13
STRS423500100412500100407500100401101500401100500 0401101201402100200 0406100200409100200419102200
PAST YLD = 1.52 T/HA BIOM = 2.41 T/HA IRGA = 0. MM CAU = 720. MM MX RD = 2.00 M LIME = 2.63 T/HA
COST = 70.97 $/HA RTRN = 30.44 $/HA Etc = .24 UK = 0. MX HU = 239. THK = 1. MM
STRESS DAYS (BIOMASS)-- UATER = .0 N = .0 P = .0 TEMP = 42.6 AIR = .0
CORN YLD = 17.04 T/HA BIOM = 22.07 T/HA IRGA = 0. MM CAU = 800. MM MX RD = 2.00 M LIME = 2.63 T/HA
COST = 490.57 $/HA RTRN = 1704.05 S/HA EK = .24 UK = 0. MX HU = 1527. THK = 1. MM
STRESS DAYS (BIOMASS)-- UATER = 1.0 N - .0 P = .0 TEMP = 2.8 AIR = .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAU = 904. MM MX RD = .00 M LIME = 2.63 T/HA
COST = .00 S/HA RTRN = .00 S/HA EK = .24 UK = 0. MX HU 0. THK = 1. MM




















MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
7
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 84.08 81.52 40.54 3.45 57.14 104.17 16.01 107.32 3.73 1.45 63.54 2.16 565.11 Q
MUSL .02 .70 .37 .01 .81 1.05 .13 1.14 .03 .01 .88 .02 5.18 MUSL
AOF .02 .58 .41 .01 .93 1.42 .15 1.64 .04 .05 1.29 .13 6.66 AOF
USLE .01 .39 .39 .00 1.02 1.64 .16 1.90 .03 .09 1.21 .24 7.08 USLE
ET 17.26 17.30 56.32 58.18 97.70 127.39 134.27 56.89 43.66 22.09 25.76 21.68 678.50 ET
EP .31 .62 27.04 30.67 58.15 127.39 129.85 .00 .00 .00 .00 .00 374.03 EP
RAIN 218.20 222.10 130.70 25.30 193.00 339.80 136.70 301.60 38.20 26.40 119.90 68.30 1820.20 RAIN
SU .26 .29 .26 .23 .24 .27 .24 .28 .25 .25 .26 .27 SU
UTBL .76 .25 .76 1.42 1.16 .65 1.11 .42 .98 .98 .85 .73 UTBL
TN03 190.43 178.82 162.74 608.88 841.40 675.24 573.71 486.28 460.99 450.11 422.17 405.08 TN03
HU .00 14.21 205.89 213.46 661.74 1171.27 .00 .00 .00 .00 .00 .00 HU
LAI .05 .05 3.84 .16 3.31 4.81 .00 .00 .00 .00 .00 .00 LAI
RD 1.99 2.00 2.00 .15 2.00 2.00 .00 .00 .00 .00 .00 .00 RD
RU 1.14 1.00 .78 .14 1.87 3.86 .00 .00 .00 .00 .00 .00 RU
BIOM 2.86 2.53 2.53 .38 5.68 14.18 .00 .00 .00 .00 .00 .00 BIOM
RSD 1.35 1.64 1.90 .34 .18 .15 1.05 .81 .82 .82 .82 .82 RSD
STD 1.00 1.01 .74 .00 .00 .00 1.95 1.43 .36 .27 .20 .14 STD
STRS428100200419502100415500100409101500401100500504400100 0 0 0 0 0 0 STRS
PAST YLD = 1.47 T/HA BIOM = 3.84 T/HA IRGA = 0. MM CAU =899. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 138.91 S/HA RTRN = 29.41 S/HA, EK =
*4CM 0. MX HU = 235. THK 2. MM
STRESS DAYS (BIOMASS)— UATER = .0 N = .0 P = 0 TEMP = 70.1 AIR = 2.0
CORN YLD = 17.22 T/HA BIOM = 22.10 T/HA IRGA = 0. MM CAU = 982. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 504.31 S/HA RTRN = 1722.14 S/HAi EK = .24 UK 0. MX HU = 1706. THK 2. MM
STRESS DAYS (BIOMASS) — UATER = 1.0 N = .0 P = 0 TEMP = 2.6> AIR = 4.0
SOIL CHARACTERISTICS AT THE END OF THE SIMULATION PERIOD
SOIL LAYER NO
1 2 2 2 2 3
DEPTH(M) .01 .13 .25 .38 .50 .59
POROSITY(M/M) .484 .468 .468 .468 .468 .468
FC SW(M/M) .390 .390 .390 .390 .390 .390
WP SW(M/M) .200 .200 .200 .200 .200 .200
SW(M/M) .386 .390 .390 .390 .390 .390
SAT COND(MM/H) 12.00 12.00 12.00 12.00 12.00 40.00
SSF TIME(D) 178.E 178.E 178.E 178.E 178. 178.
BD 33KPA(T/M3) 1.37 1.41 1.41 1.41 1.41 1.41
BDD OV DRY(T/M3) 1.37E 1.41E 1.41E 1.41E 1.41 1.41
SAND(X) 40.0 40.0 40.0 40.0 40.0 40.0
SILT(X) 27.0 27.0 27.0 27.0 27.0 27.0
CLAY(X) 33.0 33.0 33.0 33.0 33.0 33.0
ROCK(X) .0 .0 .0 .0 .0 .0
PH 6.0 6.0 6.0 6.1 6.1 6.1
SM BS(CMOL/KG) 4.4 4.4 5.4 6.4 6.4 6.4
CEC(CMOL/KG) 6.4 6.4 6.4 6.4 6.4 6.4
AL SAT(X) .OE .OE 1 .OE -OE .0 .0
CAC03(X) .1 6.4 6.4 6.4 .1 6.4
LAB P<G/T) 64. 66. 55. 61. 64. 64.
P SORP RTO .58E .58E -58E -58E .58 .58
MN P AC(G/T) 48. E 49.E 40.E 44. E 46. 47.
MN P ST(G/T) 228. E 216.E 199.E 195.E 194. 194.
ORG P(G/T) 51.E 47.E 40. E 36.E 34. 35.
N03(G/T) 0. 1. 1. 1. 3. 11.
ORG N AC(G/T) 111. 87. 55. 37. 30. 14.
ORG N ST(G/T) 250. 247. 246. 245. 244. 266.
ORG C(X) 1.46 1.36 1.22 1.15 1.12 1.14
CROP RSD(T/HA) .75 .56 .14 .05 .02 .01
RWT(T/HA) .00 .00 .00 .00 .00 .00
SOIL WATER BALANCE = .218164E+06
ERODED SOIL THICKNESS = 1.6 MM
PEAK FLOW RATE STATS(MM/H)
MAX = 46.58 MEAN = 3.85 ST DV = 5.436
3 3 3 4 TOT
.67
inCO 1.20 3.00
.468 .468 .468 .483 .477
.390 .390 .390 .340 .360
.200 .200 .200 .140 .164
.390 .401 .468 .483 .456
40.00 40.00 40.00 1.00
178. 178. 178. 130.
1.41 1.41 1.41 1.37
1.41 1.41 1.41 1.37
40.0 40.0 40.0 36.4
27.0 27.0 27.0 32.7
33.0 33.0 33.0 30.9
.0 .0 .0 .0
6.1 6.1 6.1 6.1
6.4 6.4 6.4 7.8
6.4 6.4 6.4 7.8
.0 .0 .0 .0
6.4 6.4 .1 .1
65. 66. 67. 67. 2743.
.58 .58 .58 .58
47. 48. 48. 49. 1993.
194. 194. 194. 195. 8142.
35. 35. 34. 34. 1460.
38. 53. 36. 1. 405.
13. 12. 11. 10. 741.
266. 266. 265. 265. 10879.
1.13 1.13 1.12 1.12
.00 .00 .00 .00 1.54
.00 .00 .00 .00 .00





JAN FEB MAR APR
c .05 .26 .18 .04
AOF .06 .54 .13 .03
YW 0. 0. 0. 0.
RAIN 97.7 161.5 85.9 76.8
DAYP 9.57 9.29 6.71 5.86
PRK .0 .0 .0 .0
Q 27.9 54.4 17.4 17.2
El 37. 51. 24. 30.
DAYQ 4.71 6.29 3.71 2.43
SU .26 .27 .25 .25
QIN 5093.63 3900.42 3938.98 1713.99
ET 22. 30. 71. 54.
PET 51. 60. 108. 133.
TAV 8.71 11.55 15.99 19.33
RAD 9. 10. 15. 18.




.28 .20 .20 .21 .11
.52 .50 .24 .72 .10
0. 0. 0. 0. 0.
111.1 177.7 110.7 169.3 101.7
8.43 12.29 10.86 12.71 8.14
.0 .0 .0 .0 .0
28.6 33.8 14.6 43.7 16.3
61. 95. 50. 135. 37.
3.57 5.86 4.57 5.57 3.71
.24 .20 .19 .22 .23
883.22 798.90 963.15 1203.57 1680.85
112. 145. 120. 69. 43.
161. 162. 175. 149. 130.
23.55 26.65 28.18 27.99 25.23
20. 19. 19. 17. 16.
13.63 14.28 14.37 13.86 12.98
OCT NOV DEC YR
.07 .10 .02 .16 C
.08 .19 .03 3.15 AOF
0. 0. 0. 0. YU
109.2 110.6 151.8 1464.0 RAIN
8.57 7.14 9.00 108.57 DAYP
.0 .0 .0 .0 PRK
28.5 43.2 59.7 385.4 Q
39. 51. 72. 682. El
4.57 3.86 5.29 54.57 DAYQ
.24 .25 .26 .24 SU
3093.33 3075.33 4573.47 30918.84 QIN
33. 22. 18. 740. ET
99. 67. 47. 1342. PET
20.66 16.20 12.01 19.67 TAV
13. 10. 7. 15. RAD
12.04 11.15 10.58 HRLT
AVE ANNUAL VALUES
7 Q 385.36 HUSL 2.29 AOF 3.15 USLE 3.63 YON 2.33 YN03 7.70 YP 1.18 YAP 1.55 ET 740.01
EP 413.88 RAIN 1464.01 IRGA .00 FN 543.71 FP 37.86 CN 87.15 AOF 3.15 USLE 3.63 WVL .00 RN
14.64 LIHE .71 COST 505.41 RTRN 1638.12
AVE ANNUAL CROP YLD DATA
CROP YLD BIOM RAD HU RD
(T/HA) (T/HA) (MJ/M2) (C) (M)
CORN 16.19 21.87 1967. 1690. 2.00
PAST 1.11 2.60 1796. 256. 2.00
AVE STRESS DAYS
--BIOMASS............... ROOT GROWTH
UATER N P TEMP AIR BD ALSAT TEMP
1.0 .0 .0 5.0 1.6 .0 .0 .1
1.3 .7 .0 88.5 1.7 .0 .0 8.3
BEGINNING TIME: 19: 0:38 
ENDING TIME: 19:48:39
TOTAL RUN TIME: 0:48: 1
oo
APPENDIX L 
WATER TABLE FLUCTUATIONS 























Figure 10 — Predicted vs Observed W atertable Depth. EPIC—WT, Non—Subsurface
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Figure 11 — Predicted vs Observed W atertable Depth. EPIC—WT, Non—Subsurface
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Figure 12 — Predicted vs Observed W atertable Depth. EPIC—WT, Non—Subsurface
Drained Plot -  1983200
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Figure 13 — Predicted vs Observed W atertable Depth. EPIC—WT, Non—Subsurface
Drained Plot — 1984
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Figure 14 — Predicted vs Observed W atertable Depth. EPIC—WT, Non—Subsurface








- 1 2 0 -
150  --
- 1 8 0 -
- 2 1 0 -
 WTBLO
 WTBLS- 2 4 0 -
- 2 7 0 -
- 3 0 0
31 61 91 121 151 181 211 241 271 301 331 361























Figure 15 — Predicted vs Observed W atertable Depth. EPIC—WT, Non—Subsurface
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Figure 16 -  Predicted vs Observed W atertable Depth. EPIC-WT, N on-Subsurface
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DAY OF THE YEAR —  1987
APPENDIX M 
WATER TABLE FLUCTUATIONS 
(EPIC-WT, SUBSURFACE DRAINED PLOT)
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Figure 17 -  Predicted vs Observed W atertable Depth. EPIC-WT, Subsurface
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Figure 18 — Predicted vs Observed W atertable Depth. EPIC—WT, Subsurface
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Figure 19 — Predicted vs Observed W atertable Depth. EPIC—WT, Subsurface
Drained Plot -  1983
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Figure 20 — Predicted vs Observed W atertable Depth. EPIC—WT, Subsurface
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Figure 21 — Predicted vs Observed W atertable Depth. EPIC-WT, Subsurface
Drained Plot -  1985
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Figure 22 — Predicted vs Observed W atertable Depth. EPIC—WT, Subsurface
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Figure 23 — Predicted vs Observed W atertable Depth. EPIPC—WT, Subsurface
Drained Plot -  1987
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APPENDIX N 
WATER TABLE FLUCTUATIONS 
WITH MODIFIED POEF AND SOEF VALUES 






















Figure 2 4 _  Predicted vs Observed Watertable Depth. Adjusted POEF and SOEF Values Were Used.
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Figure 2 5 — Predicted vs Observed Watertable Depth. Adjusted POEF and SOEF Values Were Used.
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Figure 26_  predicted vs Observed Watertable Depth. Adjusted POEF and SOEF Values Were Used. 
EPIC—WT, Subsurface Drained Plot — 1983
200
150 -  -
100 -  -
so -  -
- 3 0
- 6 0
- 9 0 -
- 1 2 0 -
- 1 5 0 -
- 1 8 0 -
- 2 1 0 - WTBLO
WTBLS- 2 4 0 -
- 2 7 0 -
- 3 0 0 -
1 91 121 151 181 211 241 271 301 331 36131 61























Figure 2 7 _  Predicted vs Observed Watertable Depth. Adjusted POEF and SOEF Values Were Used.
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Figure 2 8 _  Predicted vs Observed Watertable Depth. Adjusted POEF and SOEF Values Were Used.
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Figure 2 9 _  Predicted vs Observed Watertable Depth. Adjusted POEF and SOEF Values Were Used.
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Figure 3 0 _  Predicted vs Observed Watertable Depth. Adjusted POEF and SOEF Values Were Used.
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APPENDIX 0 
COMPUTER OUTPUT FILE 
WITH POEF AND SOEF VALUES 
















































!MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION
1
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 1.52 80.86 1.30 .65 38.21 54.10 25.58 8.63 12.00 1.82 10.58 25.15 260.41 Q
MUSL .02 .95 .02 .01 .77 .61 .25 .10 .00 .00 .00 .00 2.74 MUSL
AOF .02 1.31 .03 .08 1.03 .68 .30 .16 .00 .00 .00 .00 3.62 AOF
USLE .00 1.19 .13 .15 .99 .77 .41 .24 .00 .00 .00 .00 3.89 USLE
ET 25.23 26.09 35.98 38.97 82.65 139.86 145.28 68.75 40.63 35.93 16.53 19.05 674.95 ET
EP .00 .00 .00 .62 30.73 141.44 143.11 40.36 7.44 .78 1.20 .69 366.37 EP
RAIN 25.20 213.00 55.50 28.10 109.00 220.10 156.90 58.70 81.40 42.00 43.30 137.70 1170.90 RAIN
SU .25 .25 .25 .25 .24 .24 .22 .21 .23 .24 .25 .27 SW
UTBL .94 .88 .89 1.06 1.23 1.16 1.35 1.48 1.28 1.25 1.09 .55 WTBL
TN03 363.39 320.80 622.85 591.48 489.55 340.84 243.72 186.95 173.74 167.86 161.99 152.38 TN03
HU .00 .00 .00 124.03 588.55 1186.70 1849.92 419.49 464.80 464.80 464.80 464.80 HU
LAI .00 .00 .00 .07 2.06 4.82 1.47 4.03 .00 .05 .05 .05 LAI
RD .00 .00 .00 .07 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 RD
RU .00 .00 .00 .04 1.25 3.64 4.36 .65 .61 .61 .61 .61 RW
BIOM .00 .00 .00 .11 3.66 12.98 20.56 2.86 3.04 3.04 3.04 3.04 BIOM
RSD .76 .71 .59 .15 .07 .06 .05 1.04 .82 .68 .68 .68 RSD
STD .00 .00 .00 .00 .00 .00 .00 .73 .54 .39 .29 .21 STD
STRS 0 0 0101500400401100500401100500403100500402101201401100200403100200406100200418100200 STRS
CORN YLD = 14.84 T/HA BIOM = 20.64 T/HA IRGA = 0. MM CAW = 902. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 340.06 S/HA RTRN = 1483.96 S/HA EK = .24 WK = 0. MX HU = 1947. THK 0.MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0 P = .0 TEMP = 6.CI AIR .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAW = 724. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HA EK = .24 WK = 0. MX HU = 0. THK 0.MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = 1.4 P = .0 TEMP = 30.1 AIR .0
208
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
2
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 19.61 52.40 4.00 37.87 4.08 3.43 .00 56.08 13.87 19.37 18.09 224.10 452.90 Q
MUSL .03 .40 .04 .03 .00 .03 .00 .59 .12 .00 .00 .03 1.26 MUSL
AOF .02 .40 .06 .03 .00 .05 .00 .73 .14 .00 .00 .04 1.48 AOF
USLE .02 .30 .09 .03 .00 .20 .00 .77 .19 .00 .00 .03 1.64 USLE
ET 23.99 21.90 56.87 61.26 91.67 141.86 134.20 76.19 34.48 30.17 25.16 15.96 713.70 ET
EP .69 1.37 45.44 21.97 54.11 141.86 130.59 29.71 .72 .87 .96 .55 428.83 EP
RAIN 88.80 140.80 71.40 123.50 43.00 97.60 35.80 179.20 82.10 102.10 97.50 362.60 1424.40 RAIN
SU .26 .26 .25 .25 .22 .18 .13 .19 .22 .24 .25 .28 SW
WTBL .78 .80 .88 .89 1.43 1.77 2.46 2.13 1.89 1.53 1.10 .29 WTBL
TN03 31.86 29.47 28.50 416.73 341.33 240.78 176.40 152.10 160.90 154.88 142.81 126.15 TN03
HU .00 96.55 391.15 182.61 667.22 1252.43 .00 213.10 213.10 213.10 213.10 213.10 HU
LAI .05 .57 4.25 .12 3.24 4.83 .00 .05 .05 .05 .05 .05 LAI
RD 1.99 2.00 2.00 .11 2.00 2.00 .00 2.00 2.00 2.00 2.00 2.00 RD
RU .87 .69 .45 .07 1.65 3.87 .00 .46 .46 .46 .46 .46 RW
BIOM 2.18 1.93 1.93 .18 5.01 14.59 .00 2.32 2.32 2.32 2.32 2.32 BIOM
RSD .72 .94 1.13 .57 .20 .12 1.03 .95 1.05 .96 .92 .91 RSD
STD .94 .91 .67 .21 .11 .08 2.80 1.78 .45 .33 .25 .18 STD
STRS4181002004181002004101002Q04031Q1200401100200401100200401100200401101201401100200405100200412100200417100200 STRS
PAST YLD = 1..92 T/HA BIOM = 3.68 T/HA IRGA = 0. MM CAW = 782. MM MX RD = 2.00 H LIME = .00 T/HA
COST = 57.53 S/HA RTRN = 38.42 S/HAi EK = .24 WK 0. MX HU = 465. THK 0. MM
STRESS DAYS (BIOMASS)-- WATER = .0 N = .0I P = .0 TEMP = 47.3 AIR .0
CORN YLD = 15.93 T/HA BIOM = 21.35 T/HA IRGA = 0. MM CAW = 728. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 340.63 S/HA RTRN = 1593.23 S/HAi EK = .24 WK 0. MX HU = 1839. THK 0. MM
STRESS DAYS (BIOKASS)-- WATER = 1.0 N = .0i p = .0 TEMP = 5.5; air .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAW = 756. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HAi EK = .24 WK = 0. MX HU = 0. THK 0. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .8I P = .0 TEMP = 35.1 AIR .0
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MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 30.77 41.30 27.16 71.48 79.07 44.70 2.85 75.11 30.65 .55 27.22 44.86 475.72 Q
MUSL .03 .39 .09 .05 .97 .46 .02 .77 .32 .00 .01 .02 3.12 MUSL
AOF .02 .36 .07 .05 1.07 .63 .10 1.73 .43 .00 .01 .01 4.48 AOF
USLE .03 .31 .07 .06 .91 .86 .17 2.60 .56 .00 .01 .01 5.58 USLE
ET 18.35 22.44 45.59 42.25 67.78 107.46 122.80 60.53 41.04 28.76 25.36 17.72 600.08 ET
EP .41 1.50 28.39 .71 32.09 107.18 113.76 13.51 .64 .87 .94 .45 300.45 EP
RAIN 110.70 134.00 112.90 216.80 179.10 244.10 82.90 281.00 152.00 26.90 118.00 151.10 1809.50 RAIN
SU .27 .27 .27 .25 .24 .28 .23 .25 .26 .25 .26 .26 SW
WTBL .67 .73 .67 .87 .99 .35 1.25 .95 .82 1.02 .68 .68 WTBL
TN03 25.51 24.30 59.29 427.39 709.27 584.41 535.47 473.43 440.33 442.11 428.78 406.86 TN03
HU .00 53.13 .00 93.37 552.84 1075.24 63.78 285.48 285.48 285.48 285.48 285.48 HU
LAI .05 .79 .00 .07 2.33 4.68 .25 .00 .00 .05 .05 .02 LAI
RD 1.99 2.00 .00 .06 2.00 2.00 .31 2.00 2.00 2.00 2.00 2.00 RD
RU .69 .54 .00 .04 1.12 2.73 .01 .22 .22 .22 .22 .22 RW
BIOM 1.72 1.53 .00 .11 3.33 9.94 .04 1.09 1.09 1.09 1.09 1.09 BIOM
RSD .89 1.08 .95 .44 .18 .11 .30 .36 .35 .32 .35 .40 RSD
STD .68 .67 .30 .07 .04 .03 3.02 .76 .56 .41 .31 .23 STD
STRS427201100422200100410200100403101200502401100506400100403101500504403100501401100403500100412500100425500100 STRS
PAST YLD = .73 T/HA BIOM = 2.32 T/HA IRGA = 0. MM CAW = 765. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 57.53 S/HA RTRN = 14.68 S/HA! EK = .24 WK = 0. MX HU = 156. THK = 1. MM
STRESS DAYS (BIOMASS)-- WATER = .0 N = 1.0I P = .0 TEMP = 58.8 AIR .0
CORN YLD = 9.89 T/HA BIOM = 15.71 T/HA IRGA = 0. MM CAW = 907. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 525.19 S/HA RTRN = 988.57 S/HA, EK = .24 WK = 0. MX HU = 1656. THK = 1. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0i P = .0 TEMP = 6.5 AIR = 8.0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAW =1008. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HA, EK = .24 WK 0. MX HU = 0. THK = 1. HM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0l p = .0 TEMP = 43.4 AIR = 5.0
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
4
JAN FEB HAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 10.60 38.16 2.50 2.33 10.04 1.96 .41 1.26 11.75 52.95 5.24 11.81 149.01 Q
MUSL .08 .41 .03 .01 .07 .01 .00 .01 .12 .44 •'.00 .00 1.17 MUSL
AOF .04 .37 .03 .01 .15 .06 .06 .05 .11 .50 .00 .00 1.39 AOF
USLE .03 .34 .03 .02 .25 .14 .11 .06 .14 .55 .00 .00 1.66 USLE
ET 19.76 33.26 54.98 41.83 169.62 173.19 99.27 69.01 50.32 39.53 25.75 19.17 795.69 ET
EP .38 1.87 39.77 7.62 159.64 173.19 84.76 .90 .87 1.11 1.37 .90 472.38 EP
RAIN 73.50 157.80 39.80 35.50 106.40 95.10 56.00 104.30 92.30 219.80 53.20 75.50 1109.20 RAIN
SU .26 .27 .24 .24 .19 .15 .14 .17 .20 .24 .26 .27 SW
WTBL .82 .67 1.12 1.23 1.74 2.30 2.61 2.37 2.16 1.27 1.05 .75 WTBL
TN03 361.51 335.06 698.04 667.79 459.14 343.41 292.96 305.46 314.04 285.98 237.35 197.11 TN03
HU .00 49.41 8.69 352.54 847.00 1370.40 187.88 187.88 187.88 187.88 187.88 187.88 HU
LAI .05 .28 .05 .71 4.74 3.77 .00 .05 .05 .05 .05 .05 LAI
RD 1.99 2.00 .04 .74 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 RD
RU .32 .26 .00 .40 3.81 5.71 .41 .41 .41 .41 .41 .41 RW
BIOM .81 .71 .01 1.12 12.87 24.71 2.07 2.07 2.07 2.07 2.07 2.07 BIOM
RSD .43 .51 .34 .22 .08 .05 .73 .85 .91 1.00 .91 .90 RSD
STD .42 .39 .10 .07 .04 .03 1.99 1.46 1.08 .79 .20 .15 STD
STRS428500100419500100411101500404100500401100500401100500402101500401100500 0402100500412100500411100500 STRS
PAST YLD = .55 T/HA BIOM = 1.09 T/HA IRGA = 0. MM CAW = 749. MM MX RD = 2.00 M LIME =2.33 T/HA
COST = 57.53 $/HA RTRN = 10.94 S/HA EK = .24 WK = 0. MX HU = 252. THK 1. MM
STRESS DAYS (BIOMASS)-- WATER = .0 N = .0i P = .0 TEMP = 57.3 AIR .0
CORN YLD = 20.26 T/HA BIOM = 26.30 T/HA IRGA = 0. MM CAW = 712. MM MX RD = 2.00 M LIME =2.33 T/HA
COST = 334.27 $/HA RTRN = 2025.94 S/HAi EK = .24 WK = 0. MX HU = 1584. THK 1. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0i p = .0 TEMP = 6.6 AIR .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAW = 764. MM MX RD = .00 M LIME = 2.33 T/HA
COST = .00 S/HA RTRN = .00 S/HA EK = .24 WK = 0. MX HU = 0. THK 1. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0I P = .0 TEMP = 26.8 AIR .0
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
5
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 43.10 28.82 44.00 9.37 1.67 4.12 24.17 42.66 40.42 92.44 3.08 44.07 377.93 Q
MUSL .24 .21 .18 .01 .01 .03 .21 .33 .01 .01 .00 .01 1.24 MUSL
AOF .30 .17 .18 .00 .11 .13 .68 .64 .01 .02 .00 .01 2.24 AOF
USLE .28 .12 .11 .00 .21 .23 1.12 .87 .01 .02 .00 .00 2.97 USLE
ET 23.36 24.26 50.74 46.80 164.10 190.38 69.89 78.10 46.31 41.23 27.39 21.16 783.71 ET
EP .14 7.12 24.13 7.56 153.94 190.18 16.96 24.38 .64 .72 1.12 .70 427.60 EP
RAIN 117.40 120.70 116.70 43.50 62.30 77.20 164.40 147.40 213.90 238.30 29.50 111.50 1442.80 RAIN
SU .27 .28 .26 .24 .17 .11 .19 .22 .26 .28 .25 .26 SW
WTBL .67 .55 .77 1.08 1.86 2.68 2.19 2.01 1.05 .28 .89 .76 UTBL
TN03 167.02 142.85 136.12 439.34 604.78 489.46 485.11 464.58 413.97 346.21 290.91 249.68 TN03
HU .00 94.10 .00 341.03 855.44 1428.24 .00 239.37 239.37 239.37 239.37 239.37 HU
LAI .05 4.27 .00 .70 4.79 2.55 .00 .00 .00 .05 .05 .05 LAI
RD 1.99 2.00 .00 .70 2.00 2.00 .00 2.00 2.00 2.00 2.00 2.00 RD
RU .41 .16 .00 .41 3.69 5.37 .00 .42 .42 .42 .42 .42 RU
BIOM .59 .52 .00 1.15 12.56 24.29 .00 2.12 2.12 2.12 2.12 2.12 BIOM
RSD 1.00 1.35 1.19 1.01 .56 .35 .81 .96 .74 .72 .69 .70 RSD
STD 1.44 1.14 .33 .23 .12 .09 2.86 .62 .16 .12 .09 .06 STD
STRS429100500420100500403100500404101500 0401100500 0401101500 0503402100405500100423500100 STRS
PAST YLD = .46 T/HA BIOM = 2.29 T/HA IRGA = 0. MM CAW =718;. MM MX RD = 2.00 M LIME - .00 T/HA
COST = 129.81 S/HA RTRN = 9.17 S/HA, EK = .24 WK 0. MX HU = 188. THK 1. MM
STRESS DAYS (BIOMASS)-- WATER = .0 N = .0 P = .0 TEMP = 51.5I AIR = .0
CORN YLD = 18.05 T/HA BIOM = 24.70 T/HA IRGA = 0. MM CAW = 701 . MM MX RD = 2.00 M LIME = .00 T/HA
COST = 490.57 S/HA RTRN = 1804.64 S/HA, EK = .24 WK 0. MX HU = 1574. THK 1. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0 P = .0 TEMP = 4.9 AIR = .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAW = 895. MM MX RD = .00 M LIME = .00 T/HA
COST = .00 S/HA RTRN = .00 S/HA, EK = .24 WK 0. MX HU = 0. THK 1. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0 P = .0 TEMP = 31.6» AIR = 3.0
212
MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 5.80 58.86 13.95 4.11 12.57 26.69 36.39 14.99 1.43 31.12 174.72 65.76 446.38 Q
MUSL .00 .49 .10 .02 .13 .29 .35 .07 .00 .00 .03 .01 1.48 MUSL
AOF .00 .59 .15 .02 .39 .50 .41 .12 .00 .00 .03 .01 2.22 AOF
USLE .00 .42 .21 .03 .64 .67 .43 .18 .00 .00 • .02 .01 2.61 USLE
ET 25.73 33.88 52.67 43.40 93.63 133.98 132.52 77.07 42.25 35.70 8.58 13.84 693.27 ET
EP .76 12.11 36.66 1.27 59.90 133.98 116.36 47.31 .78 .89 .98 .60 411.60 EP
RAIN 50.00 142.00 74.00 65.00 85.00 170.00 142.00 113.00 52.00 109.00 313.00 156.10 1471.10 RAIN
SU .25 .25 .25 .25 .24 .25 .23 .25 .25 .25 .28 .26 SW
WTBL .92 1.03 1.06 .95 1.22 1.12 1.36 1.21 1.12 .93 .54 .77 WTBL
TN03 131.26 110.74 502.21 495.72 726.36 598.52 492.21 460.13 454.73 443.53 400.60 368.68 TN03
HU .00 101.76 .00 123.18 596.83 1108.16 169.67 441.85 441.85 441.85 441.85 441.85 HU
LAI .05 3.52 .00 .09 3.46 4.86 2.45 .00 .00 .05 .05 .05 LAI
RD 1.99 2.00 .00 .08 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 RD
RU .63 .45 .00 .08 1.89 4.19 .24 .77 .77 .77 .77 .77 RW
BIOM 1.58 1.40 .00 .20 5.77 15.91 .71 3.85 3.85 3.85 3.85 3.85 BIOM
RSD .67 .81 .52 .30 .12 .10 1.18 1.28 1.29 1.31 1.34 1.37 RSD
STD .54 .56 .10 .07 .04 .03 1.72 .43 .32 .24 .17 .13 STD
STRS423500100412500100407500100401101500401100500 0401101201402100200 0406100200409100200419102200 STRS
PAST YLD = 1.52 T/HA BIOM = 2.41 T/HA IRGA = 0. MM CAW = 716. MM MX RD = 2.00 M LIME =2.63 T/HA
COST = 70.97 S/HA RTRN = 30.44 S/HA, EK = .24 WK = 0. MX HU = 239. THK 1. MM
STRESS DAYS (BIOMASS)-- WATER = .0 N = .0i P = .0 TEMP = 42.6 AIR .0
CORN YLD = 17.04 T/HA BIOM = 22.07 T/HA IRGA = 0. MM CAW = 815. MM MX RD = 2.00 M LIME = 2.63 T/HA
COST = 490.57 S/HA RTRN = 1704.05 S/HA, EK = .24 WK = 0. MX HU = 1527. THK 1. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0i p = .0 TEMP = 2.8 AIR .0
PAST YLD = .00 T/HA BIOM = .00 T/HA IRGA = 0. MM CAW = 914. MM MX RD = .00 M LIME =2.63 T/HA
COST = .00 S/HA RTRN = .00 S/HAi EK = .24 WK 0. MX HU = 0. THK 1. MM
STRESS DAYS (BIOMASS)-- WATER = 3.0 N = 1.0l p = .0 TEMP = 36.6 AIR .0
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MONTHLY OUTPUT VALUES FOR 7 YEARS ROTATION (CONTINUED)
7
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Q 84.08 81.58 41.52 3.58 57.19 105.01 16.04 107.28 3.73 1.45 63.52 2.15 567.13 Q
MUSL .02 .70 .38 .01 .81 1.06 .13 1.14 .03 .01 .89 .02 5.21 MUSL
AOF .02 .58 .42 .01 .93 1.42 .15 1.65 .04 .05 1.30 .13 6.69 AOF
USLE .01 .39 .39 .00 1.02 1.64 .16 1.90 .03 .09 1.22 .24 7.10 USLE
ET 17.27 13.97 39.03 53.26 95.05 127.35 134.26 57.07 43.71 22.10 25.79 21.70 650.57 ET
EP .31 .62 16.22 30.68 58.15 127.35 129.73 .00 .00 .00 .00 .00 363.06 EP
RAIN 218.20 222.10 130.70 25.30 193.00 339.80 136.70 301.60 38.20 26.40 119.90 68.30 1820.20 RAIN
SU .26 .29 .27 .23 .24 .27 .24 .28 .25 .25 .26 .27 SU
WTBL .76 .24 .70 1.37 1.08 .65 1.11 .42 .99 .98 .85 .73 WTBL
TN03 196.76 187.15 170.71 620.58 855.07 687.87 588.98 501.29 476.88 466.71 438.70 421.63 TN03
HU .00 14.21 205.89 213.46 661.74 1171.27 .00 .00 .00 .00 .00 .00 HU
LAI .05 .05 3.84 .16 3.31 4.80 .00 .00 .00 .00 .00 .00 LAI
RD 1.99 2.00 2.00 .15 2.00 2.00 .00 .00 .00 .00 .00 .00 RD
RU 1.15 1.00 .78 .14 1.87 3.76 .00 .00 .00 .00 .00 .00 RU
BIOM 2.86 2.54 2.54 .38 5.68 13.78 .00 .00 .00 .00 .00 .00 BIOM
RSD 1.34 1.63 1.89 .34 .18 .15 1.03 .80 .80 .81 .80 .81 RSD
STD 1.00 1.02 .74 .00 .00 .00 1.91 1.40 .36 .26 .19 .14 STD
STRS428100200419502100415500100409101500401100500505400100 0 0 0 0 0 0 STRS
PAST YLD = 1,.47 T/HA BIOM = 3.85 T/HA IRGA = 0. MM CAU = 898. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 138.91 S/HA RTRN = 29.49 S/HAi EK = .24 UK = 0. MX HU = 235. THK 2. MM
STRESS DAYS (BIOMASS)-- WATER = .0 N = .0 P = .0 TEMP = 70.1 AIR = 2.0
CORN YLD = 16.91 T/HA E !OM = 21.70 T/HA IRGA = 0. MM CAU = 983. MM MX RD = 2.00 M LIME = .00 T/HA
COST = 504.31 S/HA RTRN = 1691.09 S/HA, EK = .24 UK 0. MX HU = 1706. THK 2. MM
STRESS DAYS (BIOMASS)-- WATER = 1.0 N = .0 P = .0 TEMP = 2.6> AIR = 5.0
SOIL CHARACTERISTICS AT THE END OF THE SIMULATION PERIOD
SOIL LAYER NO
1 2 2 2 2 3
DEPTH(M) .01 .13 .25 .38 .50 .59
POROSITY(M/M) .484 .468 .468 .468 .468 .468
FC SU(M/M) .390 .390 .390 .390 .390 .390
WP SW(M/M) .200 .200 .200 .200 .200 .200
SWCM/M) .386 .390 .390 .390 .390 .390
SAT COND(MM/H) 12.00 12.00 12.00 12.00 12.00 40.00
SSF TIME(D) 178.E 178.E 178.E 178.E 178. 178.
BD 33KPA(T/M3) 1.37 1.41 1.41 1.41 1.41 1.41
BDD OV DRYCT/M3) 1.37E 1.41E 1.41E 1.41E 1.41 1.41
SAND(X) 40.0 40.0 40.0 40.0 40.0 40.0
SILT(X) 27.0 27.0 27.0 27.0 27.0 27.0
CLAY(X) 33.0 33.0 33.0 33.0 33.0 33.0
ROCK(X) .0 .0 .0 .0 .0 .0
PH 6.0 6.0 6.0 6.1 6.1 6.1
SM BS(CMOL/KG) 4.4 4.4 5.4 6.4 6.4 6.4
CEC(CMOL/KG) 6.4 6.4 6.4 6.4 6.4 6.4
AL SAT(X) .OE ■ OE 1 .OE .OE .0 .0
CAC03(X) .1 6.4 6.4 6.4 .1 6.4
LAB P(G/T) 65. 67. 55. 61. 64. 64.
P SORP RTO .58E .58E .58E .58E .58 .58
MN P ACCG/T) 49.E 49.E 40. E 44. E 46. 47.
MN P ST(G/T) 228. E 216. E 199.E 195.E 194. 194.
ORG P(G/T> 51 .E 47.E 40.E 36.E 34. 35.
N03(G/T) 0. 1. 1. 1. 3. 12.
ORG N AC(G/T) 111. 87. 55. 38. 30. 14.
ORG N ST(G/T) 250. 247. 246. 245. 244. 266.
ORG C(X) 1.46 1.36 1.22 1.15 1.12 1.14
CROP RSD(T/HA) .73 .57 .14 .05 .02 .01
RUT(T/HA) .00 .00 .00 .00 .00 .00
SOIL WATER BALANCE = .257080E+06
ERODED SOIL THICKNESS = 1.6 MM
PEAK FLOW RATE STATS(MM/H)
MAX = 46.59 MEAN = 3.89 ST DV = 5.435
3 3 3 4 TOT
.67 .85 1.20 3.00
.468 .468 .468 .483 .477
.390 .390 .390 .340 .360
.200 .200 .200 .140 .164
.390 .401 .468 .483 .456
40.00 40.00 40.00 1.00
178. 178. 178. 130.
1.41 1.41 1.41 1.37
1.41 1.41 1.41 1.37
40.0 40.0 40.0 36.4
27.0 27.0 27.0 32.7
33.0 33.0 33.0 30.9
.0 .0 .0 .0
6.1 6.1 6.1 6.1
6.4 6.4 6.4 7.8
6.4 6.4 6.4 7.8
.0 .0 .0 .0
6.4 6.4 .1 .1
66. 66. 67. 67. 2743.
.58 .58 .58 .58
48. 48. 48. 49. 1993.
194. 194. 194. 195. 8142.
35. 35. 34. 34. 1460.
42. 56. 38. 1. 422.
13. 12. 11. 10. 742.
266. 266. 265. 265. 10879.
1.13 1.13 1.12 1.12
.00 .00 .00 .00 1.53
.00 .00 .00 .00 .00




JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
c .04 .26 .18 .04 .28 .20 .20 .21 .11 .07 .10 .02 .16 C
AOF .06 .54 .13 .03 .52 .50 .24 .73 .10 .08 .19 .03 3.16 AOF
YW 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. YW
RAIN 97.7 161.5 85.9 76.8 111.1 177.7 110.7 169.3 101.7 109.2 110.6 151.8 1464.0 RAIN
DAYP 9.57 9.29 6.71 5.86 8.43 12.29 10.86 12.71 8.14 8.57 7.14 9.00 108.57 DAYP
PRK .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 PRK
Q 27.9 54.6 19.2 18.5 29.0 34.3 15.1 43.7 16.3 28.5 43.2 59.7 389.9 Q
El 37. 51. 24. 30. 61. 95. 50. 135. 37. 39. 51. 72. 682. El
DAYQ 4.71 6.29 3.71 3.00 3.57 5.86 4.43 5.43 3.71 4.57 3.86 5.29 54.86 DAYQ
SU .27 .27 .26 .25 .24 .21 .20 .22 .23 .24 .25 .26 .24 SU
QIN 5044.08 3692.43 5579.76 3662.75 2324.28 959.67 1069.24 1202.91 1678.88 3063.69 3086.53 5077.79 36442.01 QIN
ET 22. 25. 48. 47. 109. 145. 120. 70. 43. 33. 22. 18. 702. ET
PET 51. 60. 108. 133. 161. 162. 175. 149. 130. 99. 67. 47. 1342. PET
TAV 8.71 11.55 15.99 19.33 23.55 26.65 28.18 27.99 25.23 20.66 16.20 12.01 19.67 TAV
RAD 9. 10. 15. 18. 20. 19. 19. 17. 16. 13. 10. 7. 15. RAD
HRLT 10.51 10.98 11.76 12.73 13.63 14.28 14.37 13.86 12.98 12.04 11.15 10.58 HRLT
AVE ANNUAL VALUES
7 Q 389.93 MUSL 2.32 AOF 3.16 USLE 3.64 YON 2.32 YN03 7.98 YP 1.17 YAP 1.57 ET 701.71 
395.76 RAIN 1464.01 IRGA .00 FN 543.71 FP 37.86 CN 87.30 AOF 3.16 USLE 3.64 WVL .00 RN 14
.71 COST 505.41 RTRN 1632.09
AVE ANNUAL CROP YLD DATA
CROP YLD BIOM RAD HU RD
(T/HA) (T/HA) (MJ/M2) (C) (M)
CORN 16.13 21.78 1967. 1690. 2.00
PAST 1.11 2.61 1796. 256. 2.00
BEGINNING TIME: 3:33:22 
ENDING TIME: 3:82:24
TOTAL RUN TIME: 0:49: 2
AVE STRESS DAYS 
BIOMASS............... ROOT GROWTH---
WATER N P TEMP AIR BD ALSAT TEMP
1.0 .0 .0 5.0 1.9 .0 .0 .1





SOURCE CODE OF INPUT DATA FILES AND 
PROGRAM FILE REQUIRED TO PREPARE INPUT DATA 
NEEDED TO RUN EPIC-WT
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C THIS PROGRAM IS DESIGNED TO FIND THE NUMBER OF STORMS IN 
C A SINGLE DAY AS WELL AS THE NUMBER OF HOURS OF PRECIPITATION 
C FOR EVERY STORM.
C IF THERE IS NO PRECIPITATION FOR 6 HOURS A NEW STORM WILL START.
C ALSO, IF A STORM CONTINUES FROM DAY 1 TO DAY 2, THE STORM WILL 
C BE CONSIDERED AS STORM OF DAY 1, AND ITC WILL INCLUDES THE 
C HOURS OF THAT STORM IN DAY 2. HOWEVER, DAY 2 STORM DOES NOT 




C ITSTO = THE TIME AT WHICH THE STORM STARTED
C NSTO = NUMBER OF STORM FOR EVERY DAY
C NHS = NUMBER OF HOURS OF RAIN FOR THAT STORM
C NNR = NUMBER OF HOURS OF NO RAIN
C CTER = COUNTER USED TO TELL IF THE STORM CONTINUED








write(*,*) 'Insert the Number of Years of Simulation' 
read(*,*) nys
write(*,*) 'Insert the Starting of Simulation Date 
* (julian day,year)' 
read(*,*) ISD,ISY
c


































DO 101 I=ISD,NMN 































































NH S(LD-1,NSTO(LD-1))=NH S(LD-1,NSTO(LD-1)) +1+NNR 
NNR=0 
ENDIF



























SOURCE CODE OF THE INPUT DATA FILE "BENHUR.DAT"
BATON ROUGE, LA COMMERCE CLAY LOAM
BENHUR RESEARCH FARM
1373 MM 515 El CORN
7 1 1 1 7 3 1 0 0 0 0 0 0 0 0 0 0 0
1.552 85 .000 .200 .001 .190 .190 1.000 30. 352 .000
.000 .000 .000 1.000 100 .000 .800 1.000 •010 3.000
200.000 1.001 1.000
61.00 146.00 20.00
17.20 18 .30 21.70 25.60 28.90 32 .20 32.80 32.80 31.10 27.20 21.10 17.80
5.50 7.20 10.00 14.40 17.70 21 .10 22.20 22.20 19.40 13.30 7.80 6.10
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
107.0 136.0 102.0 122.0 115.0 110.0 154.0 112.0 108.0 76.0 84.0 151.0
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.000 .000 .000 .000 .000 •000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 •000 .000 .000 .000 .000 .000 .000
9.00 8.00 7.00 6.00 7.00 8.00 11.00 10.00 8.00 4.00 5.00 9.00
24.0 25.0 32.0 35.0 40.0 44.0 50.0 54.0 39.0 33.0 29.0 31.0
200. 260. 358. 391. 462. 445. 465. 401. 377. 290. 217. 163.
.00 .00 .00 .00 .00
oo• .00 .00 .00 .00 .00 .00
.000 .000 .000 .000
.00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0o 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
.30 .00 0
.01 .50 1.20 3.00 10.00 .00 .00 .00 .00
1.41 1.41 1.41 1.37 1.37 .00 .00 .00 .00
.200 .200 .200 .140 .140 .000 .000 •000 .000
.390 .390 ,390 .340 .340 .000 .000 •000 .000
40.0 40.0 40.0 36.4 36.4 .0 .0 .0 .0
27.0 27.0 27.0 32. 7 32.7 .0 .0 .0 .0
280. 280. 280. 280 . 280. 0. 0. 0. 0.













4.0 4.0 4.0 4.0 4.0
1.14 1.14 1.14 1.14 1.14
.1 .1 .1 .1 .1
6.4 6.4 6.4 7.8 7.8
.0 .0 .0 .0 .0
10. 10. 10. 10. 10.
67. 67. 67. 67. 67.
1.000 1.000 1.000 .986 .986
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
12 .00 12.00 40.00 1.00 1.00
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
3 12 337. 58. 60.
4 22 2 0 0
4 22 3 0 0
4 23 4 3 0
5 20 5 0 0
8 12 7 0 0
8 13 18 10
8 24 2 0 0




4 16 4 3 0
5 21 5
8 2 7 0 0
8 3 18 10
9 22 2
4 20 348. 38. 60.





4 20 4 3 0
5 25 5
7 28 7 0 0
7 29 18 10
8 19 2




.0 .0 .0 . 0 .0
.00 .00 .00 .00 .00
.0 .0 .0 . 0 .0
.0 .0 .0 .0 .0
.0 .0 .0 . 0 .0
0 . 0 . 0. 0 . 0 .
0 . 0 . 0. 0 . 0.
000 .000 .000 .000 .000
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
0 . 0. 0. 0 . 0 .
0. 0. 0. 0 . 0 .
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3 31 4 3 0
5 16 5
7 12 7 0 0






4 3 4 3 0
5 6 5
7 12 7 0 0
8 7 2






4 20 4 3 0
5 14 5
7 23 7 0 0























SOURCE CODE OF THE INPUT DATA FILE "DRAIN.IN", WITH SOEF AND
POEF VALUES FOR NON-SUBSURFACE DRAINED PLOT.
1 1.25 1.3 1.4 1.5 1.5 1.4 1.3 1.25 1.2 1.10 1 
1 1 1 1 1 .9 .85 .7 .7 .9 1 1 
0
20 .50 0.0051 .0008 .1 1
LINE 1 SOEF =
LINE 2 POEF =
LINE 3 DRAITR=






0 if no subsurface drainage is included.
1 if subsurface drainage is included, 
spacing of the drain tubes (m),
depth from the drains to the impermeable layer (m)
effective radius of the drains (m),
drainage capacity (m/day),
actual drain tube diameter (m), and
actual depth from the soil surface to the drains (
P.4 - SOURCE CODE OF THE INPUT DATA FILE "DRAIN.IN", WITH MODIFIED
SOEF AND POEF VALUES FOR SUBSURFACE DRAINED PLOT.
I l l  1.15 1.4 1.5 1.4 1.3 1.25 1.2 1.10 1 
1 1 .6 1 1 .9 .85 .7 .7 .9 1 1 
1
20 .50 0.0051 .0008 .1 1
LINE 1 SOEF =
LINE 2 POEF =
LINE 3 DRAITR=






0 if no subsurface drainage is included.
1 if subsurface drainage is included, 
spacing of the drain tubes (m),
depth from the drains to the impermeable layer (m)
effective radius of the drains (m),
drainage capacity (m/day),
actual drain tube diameter (m), and
actual depth from the soil surface to the drains (
APPENDIX Q 




TABLE 59 - POTENTIAL EVAPOTRANSPIRATION MONTHLY ADJUSTMENT 





















































2 - ROOT DEPTH VALUES 
(1983 AND 1987).
















TABLE 63 - SIMULATED AND OBSERVED MONTHLY RUNOFF FOR THE PLOT



























































































TABLE 64 - SIMULATED AND OBSERVED ANNUAL RUNOFF FOR THE PLOT 












TABLE 65 - SIMULATED AND OBSERVED MONTHLY DRAINED VOLUME
















































































































































TABLE 67 - AVERAGE DEVIATIONS (A.D.) AND STANDARD ERRORS (S.E.)
FOR OBSERVED VS. PREDICTED WATERTABLE DEPTH FROM 
SUBSURFACE DRAINED PLOT, USING DRAINMOD RESULTS.


















1981 6.14 5.09 24.84 21.03 15.45 12.09 19.80 14.98
1981 6.98 5.14 22.00 19.30 9.93 8.57 17.47 13.66
1982 14.27 10.14 20.11 18.59 15.48 10.26 16.29 12.50
1983 12.05 9.07 21.26 18.44 22.67 17.36 19.67 15.18
1984 14.17 9.40 17.23 15.07 20.63 13.06 17.38 12.27
19,85 20.55 12.32 20.89 18.85 26.27 20.13 23.66 17.55
1986 15.35 10.13 13.37 10.89 26.92 19.20 19.50 13.37
1987 26.43 18.30 26.11 19.74 17.42 11.43 23.19 16.03

























F ig u re  3 1 — R e la tio n s h ip  b e tw e e n  O b s e rv e d  a n d  S im u la te d  S u r f a c e  R u n o ff V o lu m e, 
DRAINMOD, S u b s u r f a c e  D ra in ed  P lo t.
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F ig u re  3 2 — R e la tio n sh ip  b e tw e e n  O b s e rv e d  a n d  S im u la te d  S u b s u r f a c e  D ra in ed  V o lu m e 
DRAINMOD.
5
DQ sd =  0 .7 7  +  1 .02*D Q o 
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Figure 33 _  Predicted vs Observed Watertable Depth. Comparison between EPIC—WT and DRAINMOD.
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Figure 34 _  Predicted vs Observed Watertable Depth. Comparison between EPIC—WT and DRAINMOD.
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Figure 35 _  Predicted ve Observed Watertable Depth. Comparison between EPIC—WT and DRAINMOD.
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Figure 3 6 _  Predicted ve Observed Watertable Depth. Comparison between EPIC-WT and DRAINMOD.
subsurface Drained Plot — 1984
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Figure 37 _  Predicted va Observed Watertable Depth. Comparison between EPIC—WT and DRAINMOD.
subsurface Drained Plot — 1985
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Figure 3 8 _  Predicted vs Observed Watertable Depth. Comparison between EPIC-WT and DRAINMOD.
subsurface Drained Plot — 1986
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Figure 39 _  Predicted vs Observed Watertable Depth. Comparison between EPIC—WT and DRAINMOD.
subsurface Drained Plot — 1987
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DAY OF THE YEAR —  1987
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APPENDIX R 
COMPUTER DISKETTES INCLUDING EPIC-WT 
AND OTHER RELATED INPUT, OUTPUT AND PROGRAM FILES
245
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Two high density diskettes are provided with this dissertation, and they 
include the following:
Diskette 1.
a. EPIC-WT Source code files: EPICDR.FOR, OPEN3657.FOR, SUB1DR1.FOR, 
SUB1DR2.FOR, SUB2DR1.FOR, and SUB2DR2.FOR
b. Executable file: EPICWT.EXE
c. Additional Support Program: STORM.FOR and STORM.EXE 
Diskette 2.
a. Input data files used to run EPIC-WT
b. Output files created by EPIC-WT
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